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How | Improved My Memory 
In One Evening 


The Amazing Experience of Victor Jones 


“Of course I place you! Mr. Ad- 


dison Sims of Seattle. 


“If I remember correctly—and I 
do remember correctly—Mr. Bur- 
roughs, the lumberman, introduced 
me to you at the luncheon of the 
Seattle Rotary Club three years ago 
in May. This is a pleasure indeed! 
I haven’t laid eyes on you since that 
day. How is the grain business? 
How did that merger work out?” 


The assurance of this speaker—in 
the crowded corridor of the Hotel 
St. Regis—compelled me to look at 
him, though it is not my habit to 
“listen in” even in a hotel lobby. 


“He is David M. Roth, the most 
famous memory expert in the United 
States,” said my friend Kennedy, 
answering my question before I 
could get it out. ‘He will show you 
a lot more wonderful things than 
that, before the evening is over.” 


And he did. 


As we went into the banquet room the 
toastmaster was introducing a long line of 
the guests to Mr. Roth. I got in line and 
when it came my turn, Mr. Roth asked, 
“What are your initials, Mr. Jones, and 
your business connection and telephone 
number?” Why he asked this, I learned 
later, when he picked out from the crowd 
the 60 men he had met tivo hours before 
and called each by name’ without a mis- 
take. What is more, he nemed each man’s 
business and telephone number. 


I won’t tell you all the other amazing 
things this man did except to tell how he 
called back, without a minute’s hesitation, 
long lists of mumbers, bank clearings, 
prices, parcel post rates and anything else 
the guests gave him in rapid order. 


KKKER 


When I met Mr. Roth—which you may 
be sure I did the first chance I got—he 
rather bowled me over by saying, in his 
quiet, modest way: 


“There is nothing miraculous about my 
remembering anything I want to remem- 
ber, whether it be mames, faces, figures, 
facts, or something I have read. 


“You can do this as easily as I do. 
Anyone with an average mind can learn 
quickly to do exactly the same things which 
seem so miraculous when I de them. 


“My own memory,” continwed Mr. Roth, 
“was originally very faulty. Yes it was—a 
really poor memory. On meeting a man 
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I would lose his name in thirty seconds, 
while now there are probably 10,000 men 
and women in the United States, many of 
whem I have met but once, whose names 
I eam call instantly on meeting them.” 


“That is all right for you, Mr. Roth,” I 
interfupted, “you have given years to it. 
how about me?” 


“Mr. Jones,” he replied, “I can teach 
you the secret of a good memory in one 
evening. This is not a guess, because I 
have done it with thousands of pupils. In 
the first of seven simple lessons which I 
have prepared for home study, I show you 
the basic principle of my whole system and 
you will find it—not hard work as you 
might fear—but just like playing a fasci- 
nating game. I will prove it to you.” 


He didn’t have to. His Course did; I 
got it the next day from his publishers. 


When I tackled the first lesson, I sup- 
pose I was the most surprised man in 
forty-eight States to find that I had 
learned—in about one hour—how to re- 
member a list of one hundred words so 
that I could call them off forward and 
back without a single mistake. 


That lesson stuck. So did the other six. 


Read this letter from one of the most 
famous trial lawyers in New York: 

“May I take occasion to state that I 
regard your service in giving this system 
to the world as a public benefaction. The 
wonderful simplicity of the method, and 
the ease with which its principles may be 
acquired, especially appeal to me. I may 
add that I already had occasion to test the 
effectiveness of the first two lessons in the 
preparation for trial of an important ac- 
tion in which I am about to engage.” 


This man didn’t put it a bit too strong. 


The Roth Course is priceless! I can 
count on my memory now. I can call the 
name of any man I have met before—and 
I keep getting better. I can remember 
any figures I wish to remember. Tele- 
phone numbers come to mind instantly, 
once I have filed them by Mr. Roth’s easy 
method. 


The old fear of forgetting has vanished. 
I used to be “scared stiff” on my feet— 
because I wasn’t sure. I couldn’t remem- 
ber what I wanted to say. 


Now I am sure of myself, confident, and 
“easy as an old shoe” when I get on my 
feet at the club, at a banquet, in a busi- 
ness meeting, or in any social gathering. 


The most enjoyable part of it all is that 
I am now a good conversationalist—and I 
used to be as silent as a sphinx when I got 
into a crowd of people who knew things. 


Now I can call up like a flash of light- 
ning most any fact I want right at the 
instant I need it most. I used to think a 
“hair trigger” memory belonged only to 
the prodigy and genius. Now I see that 
every man of us has that kind of a 
memory if he knows how to make it work. 


I tell you it is a wonderful thing, after 
groping around in the dark for so many 
years to be able to switch the big search- 
light on your mind and see _ instantly 
everything you want to remember. 


This Roth Course will do wonders in 
your Office. 


Since we took it up you never hear any- 
one in our office say “I guess” or “I think 
it was about so much” or “I forget that 
right now” or “I can’t remember” or “I 
must look up his name.” Now they are 
right there with the answer—like a shot. 


Here is just a bit from a letter of a 

well-known sales manager up in Montreal: 
“Here is the whole thing in a nutshell: 

Mr. Roth has a most remarkable Memory 

Course. It is simple, and easy as falling 

off a log. Anyone—I don’t care who he 

is—can improve his Memory 100% in a 

week and 1,000°% in six months.” 

My advice to you is don’t wait another 
minute. Send for Mr. Roth’s amazing 
course and see what a wonderful memory 
you have got. Your dividends in in- 
creased power will be enormous. 


VICTOR JONES. 


Send No Money 


So confident are the publishers of the 
Roth Memory Course that you will be 
amazed to see how easy it is to double, 
yes, triple your memory power in a few 
short hours, that they are willing to send 
the course on free examination. 

Don’t send any money. Merely mail the 
coupon and the complete course will be 
sent, all charges prepaid, at once. If you 
are not entirely satisfied send it back any 
time within five days after you receive it 
and you will owe nothing. 

On the other hand, if you are as pleased 
as are the thousands of other men and 
women who have used the course send only 
$3.50 in full payment. You take no risk 
and you have everything to gain, so mail 
the coupon now before this remarkable 
offer is withdrawn. Walter J. Black, Inc., 
Dept. 504, 2 Park Avenue, New York, N. Y. 


FREE EXAMINATION OFFER 
WALTER J. BLACK, INC. 


Dept. 504, 2 Park Avenue, New York, N. Y. 


Please send me, in a plain container, the Roth 
Memory Course of seven lessons. I will either 
remail the course to you within five days after 
its receipt or send you $3.50. 


PPrerrrrrriirrrrtrtretrtt et rte etter teeter eee ere 
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An Otp Town Canoe can be lateen- 
rigged for sailing. She'll tack . . . wheel 
. .. respond to every touch of the tiller. 
Real Indian design gives maximum sta- 
bility and speed for cruising and racing. 
An Old Town will take a beating. Strong 
cedar planking. Water-tight canvas. 
Old Town Canoes and rigging are not 
expensive. Send for a free catalog illus- 
trating all models — paddling, sailing, 
sponson, square-stern. Also outboard 


boats for every purpose, including big, 
fast all-wood boats for family use. Row- 
boats. Dinghies. Write today! Old Town 
Canoe Co., 194 Fourth St., Old Town, Me. 











Send for This 96-Page 


» Book of Fishing Facts 
* FREE! If fishing is 

" your hobby 
» you'll want this book, 
Allnew—11th revised edi- 
tion. Fishing facts ga- 
lore. Bait and fly cast- 
ing lessons.Shows fish 
species in life colors, 
Articles by noted anglers, 
Shows newSouthBendTaekle 
in big variety. Write for “‘Fishe 
ing—What Tackle and When.”® 
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BAIT CO., 514High St. € SOUTH BEND, IND. 















How to make 33 electrical devices 


ONLY ONE DIME! 


Secret locks e@ Electro magnets 
Telegraph sets @ Buzzers 
Complete scientifically correct instruc- 
tions for making 33 interesting electrical 
devices that willreally work. Also simple, 
illustrated description of principles of 
electricity and dry batteries. 


96 pages — illustrated 
Any man or boy who likes 
to make things needs this 
book. Write for your copy 
today. Send 10 cents (coin 
or stamps) to Dept. P.S.354, 
Room 1328, National Car- 
bon Company, Inc., 30 East 
42nd St., New York, N. Y. 
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Loose Chair Rungs 
Permanently Tight 


HotdemS 


Trade Mark Reg. 





No Glue 
No Nails 


You can easily fix loose rungs and legs on chairs 
and tables with HOLDEMS—small metal 
pronged inserts that firmly grip both rung and 
socket. Merely remove rung, insert HOLDEM, 
and drive rung back. Also for mop, mallet or 
other handles, and any dowels. Patented. 
25 cents a box of 30, assorted sizes. 


AT HARDWARE STORES —or 25 cts. by mail to 


A & F Products, Mfrs., 1 West 37th St., N. Y. 
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THIS COMPLETE, SIMPLE, PRACTICAL COURSE 
FOR SELF-INSTRUCTION WILL QUICKLY GIVE YOU 


A Complete Mastery oj 
» MATHEMATICS 


method. 


men the fundamentals of 


Dept. of Mathematics, 
a review of arithmetic that 
Then 


hours of your time. 


is when an expert explains 


An Expert’s 
Simplified Methods 


Mr. Thompson, the author 
of these books, has had 


many years’ experience in 
mathematical training. He 
presents each practical 


method and problem in the 
clearest, simplest way. He 
gets right down to the 
kind of information that 
you need in your daily 
work, 


Send No Money 


Mail This Coupon for 
FREE EXAMINATION 


ie 
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By J. E. Thompson, B.S., A.M., 


These books start right from the beginning with 
gives you all special 
short-cuts and trick methods that save countless 


higher mathematics and show you how simple it 


time at all you will be tackling with ease the 
most difficult questions on this subject. 


this important subject. 


Prepare now to advance yourself to an important job by Mathematics Train- 
ing. Mathematics is the foundation of all mechanical and scientific work, and of 
all business or industry based on science. y ‘ 
the most capable man is left behind while others forge ahead to better jobs, bigger 
contracts, more money. You need mathematics to solve technical problems and to 
improve, speed up and check on your work and the work of others. 

Now you can learn mathematics by an easy, inexpensive and time-saving 
A very simple and extremely interesting course In book form has been 
prepared for you by an expert who has devoted a lifetime to teaching practical 





Without this essential knowledge even 


MATHEMATICS FOR SELF-STUDY 





Pratt Institute 


they go right into 


it for you. In no 





A Complete Course 
and Reference Library 
in 5 Volumes 


Arithmetic 
Algebra 
Geometry 
Trigonometry 
Calculus 


1598 Pages 
Illustrated 


[ D. Van Nostrand Co., inc. 
250 Fourth Ave., New York 


Send me MATHEMATICS FOR SELF-STUDY | 
in 5 volumes. Within 10 days I will either return 
| the books or send you $2.95 as first payment and | 
$2.00 per month for 3 months—total $8.95 (5% dis- 
count for cash). 
(P.S. 4-35) 
| Name | 
| Address | 
| City and State | 
| Reference | 


Expronen , 








AUTOMOBILE COMPASS 


Have you ever taken the wrong road 
and traveled many miles before dis- 
covering your mistake? This new AIR- 
PLANE TYPE COMPASS constantly 
tells your direction of travel. Sticks 
to windshield. Base 1%’’ diameter. 
ONLY $1.95 POSTPAID, including 
Compensator.SATISF ACTIONGUAR- 
ANTEED or your money refunded if 
returned within ten days. 


DEALERS WANTED! 
HULL MFG. CO., Box 246-E4, WARREN, OHIO 














Learn TOUCH-TYPING 


..-at home..in your spare time 
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SPACE BAR 


RIGHT THUMB 





Help advance yourself, in school, 
college, or business. Learn the fun 
of expressing yourself in neat crisp 
type. Free lessons to every Corona 
buyer. Easy terms. Send coupon. 


CORONA 


the one portable typewriter 
that is ALWAYS a bargain 


LCSMITH & CORONA TYPEWRITERS INC 
721 E. WASHINGTON ST.,SYRACUSE,N Y. 


Send me free folder describing the new Corona 
Silent, Corona Sterling, Corona Four. 
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Every car needs SIMONIZ | 
to protect the finish 


Simoniz your car. And you can de- 


pend on it to stay beautiful for years. 


New or old, the sooner you Simoniz 


your car the better. Simoniz not only 


keeps it beautiful, but protects the 


finish and makes it last longer. If the 


finish is dull, first clean it with the 


new, improved Simoniz Kleener. 


You'll marvel how quickly it brings 


back all the beauty your car had when 


new. So insist on and get Simoniz 
and Simoniz Kleener for your car. 


MOTORISTS WISE 











ALWAYS SIMONIZ A NEW CAR | 


6 








Here are two ways of lighting 
your desk for close work or for 
study. At the right, the direct 
way. Note the sharp contrast 
and the glare. Below, a lamp 


giving both direct and 


rect illumination, so as to do 
away with all harsh differences 
shade. The bet- 
ter method is obviously this 


of light and 


indi- 


to put house 


CCURATE tests have replaced hap- 
hazard judgment 
scientific basis. At 


lighting on a 


one time, any light was a good light re- 
gardless of its size, location, or use. Now, 
trained experts attack lighting problems 
in laboratories and manufacturers run ex- 
tensive tests to determine just what lamp 
designs give the best in illumination. 

By following a few simple rules, even 
you as a householder can perform inter- 
esting tests that will help you obtain good 


lighting in your home. 


First of all, make sure that your lamps 


and fixtures are fitted 
with the proper bulbs. 
Provided with the spe- 
cial chart below, make 
a tour of your rooms; 
checking the lights as 
you go, and making a 
list of the bulbs needed 
to fill empty sockets 
and replace undersize 
units. Remember, an 
excess of light is less 
dangerous than too lit- 
tle. Illuminating engin- 
eers have found that it 
is practically impossi- 
ble to get too much 
light if it is properly 
applied. 

Along this line, 
Mathew Luckiesh, 


Dr. 
not- 


*< 


* SIDE LIGHTS * CENTER LIGHTS 
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4/VING ROOM 
on DINING ROOM 


CREE 


Smal! Room 25 watt 
Med.Room 4Owatr 
Large Room GOwatTT 








PORTABLE LIGHTS 


This chart will help you fit your fixtures with the proper bulbs 











| ‘Lesting the Lights 


IN YOUR OWN HOME 


By R. M. BOLEN 


Secretary, Popular Science Institute 


ed lighting expert, recently completed a 
series of fascinating tests. Using more 
than a thousand human subjects, he first 





seated each under an ordinary bridge lamp 
fitted with a medium-power bulb (60- | 
watt) and asked him to read from a page | 
of fine print. As the subject read with 
acknowledged ease, Dr. Luckiesh measur- 
ed the illumination on the page with a 
small light meter. In each case, he found | 
BEDROOM 


KITCHEN BATH 








Vanity , Two 
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it to be less than ten foot candles. 

As a second step in the test, the printed 
page was placed in a mysterious rectan- 
gular black box, constructed like a min- 
iature stage and fitted with a carefully 
concealed source of light the brilliance of 
which could be controlled by a convenient 
knob on the front panel. 


TARTING with the light dim, Dr. 

Luckiesh then asked his subjects to 
turn the knob and increase the illumina- 
tion until the printing could be read with 
the greatest ease. In almost every case, 
a light meter substituted for the page at 
the end of the experiment showed illu- 
mination of more than three hundred foot 
candles—close to forty times the light 
given by the original bridge lamp. If our 
eyes could talk, believes Dr. Luckiesh, 
they would ask for many times the light 
we normally give them. 

From another set of tests recently com- 
pleted, lighting engineers have formulated 
rules to govern the design of lamps used 
for reading, sewing, and close work. If 
you desire, you can apply them to the 
lamps in your home. For the most part, 
an ordinary tape measure is the only tool 
required. 

To start with, shades for bridge, table, 
or reading lamps should meet three gen- 
eral requirements. First, they should be 
translucent, but not so translucent that 
the position and shape of the lighted bulb 
is clearly defined. Second, they should 
be light in color; light, or medium cream, 
ivory, or rose being the preferred tints. 
And third, they should be of the open top 
variety. 

To test the general proportions of your 
favorite bridge lamp, place your eyes 
about thirty-eight inches from the floor 
(in a normal sitting position) and about 
two feet away from an imaginary line 
drawn vertically down through the center 
of the bulb. If the lamp is properly con- 
structed, no portion of the bare bulb 
should be visible. There should be no 
glare and no marked light and dark con- 
trast. 

These same test dimensions can be ap- 
plied to lamps used on end tables. In 
testing a table lamp, however, the eyes 
should be thirty-eight inches from the 
floor and thirty-two inches from the center 
line of the lamp. 


N RECOMMENDING the best design 
for reading and study lamps, lighting 
experts have been even more specific. 
Lamps supplying indirect as well as direct 
light have been found to be easiest on the 
eyes, avoiding glare and sharp contrasts 
between light and dark. The standard or 
main center post should be high enough 
to place the bottom edge of the shade 
nineteen and one half inches above the 
top of the table, while the shade itself 
should have a bottom diameter of sixteen 
and five eighths inches, a top diameter of 
eight inches, and an overall height of eight 
and one half inches. 

By giving these specifications, engineers 
in no way condemn the artistic lamps 
used purely as decorations. They merely 
advise against their use as illumination for 
close work. Decorative lamps have their 
place in every home, but that place should 
not be next to your favorite reading chair. 
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The poorly-made 
“‘bargain”’ lamp is no bargain, 
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says the “electric eye.” A 
lamp is a bargain to this marvel- 
ous instrument only when it 
delivers ALL the light it should 
for the current it consumes. 
General Electric MAZDA 
lamps do just that! You don’t 
need the electric eye to see it 
or to be sure that you are get- 
ting a real bargain in light. 
Just look for the famous Gen- 
eral Electric monogram . 
General Electric Company, 


Nela Park, Cleveland, Ohio. 





THIS ($6) MazDA LAMP 
isA REAL 


BARGAIN / 











Both of these lamps are marked ‘‘60- 
watts,’’ which means they use exactly 
the same amount of current. But notice 
the wide difference in light output, as 
measured by the ‘‘Electric Eye’’ between 
the good lamp and the inferior one. 
+ 
General Electric manufactures lamps 
for home lighting and decoration, 
automobiles, flashlights, photography, 
stores, offices and factories; street 
lighting and signs—also Sunlightlamps. 


GENERAL @ ELECTRIC 


MAZDA 


LAMPS 












OuKea 


Hungry Boys Stop Eating 
When Signal Light is Red 


WHEN the Aberdeen, Scotland, battalion of 
the Boys’ Brigade goes to camp, it carries with 
it a remarkable robot for use in the boys’ 
mess. The robot is a signal made of three 
lamps,—red, yellow, and green (as in a traffic 
signal)—mounted on a vertical board rising 
from a base that con- 
tains a motor battery . 
and switches. When GREEN 
the padre, or com- 12 2 
manding officer, is to : 
say anything to the 
ooys, he switches on 
first the yellow light, 
for warning that si- 
lence is desired, then 
the red light for com- 
plete cessation of eat- 
ing and talking. The 
green light signifies 
that the boys may eat, or, if their meal is over, 
that they may leave the table. We have found 
the signal very satisfactory; it impresses visi- 
tors much mare favorably than the more cus- 
tomary blowing of a whistle or shouting. Per- 
haps my description of our messroom signal 
will interest readers on your side of the 
ocean and lead them to imitate it. I should be 
most happy to learn what they think of our 
idea —J.R.K.P., Aberdeen, Scotland. 


His Two-Tube All-Electric 
Set Can do Wonders 


I want to applaud you for the fine radio 
hook-ups you have published lately. Keep up 
the good work. While looking over the letters 
in a recent issue I have seen that other readers 
feel much as I do about all-electric sets. I 
wish to support J.M., Wapakoneta, Ohio, in 
his request for a two-tube all-electric set. It 
so happens that I own one of these sets. I find 
that it can do wonders for its size. As I have 
said, you have been doing fine along the all- 
electric line, and I am all for it. By the way, 
you might also put in an article about repair- 
ing typewriters. You'll notice that mine doesn’t 
print the tops of the letters plainly. Ha! 
R.Y., Smithville, Ohio 


Wants to Make a Sloop 
And Cruise Four Y ears 


Asovut the suggestion of J.P., Lafayette, 
Ind., anent the building of a twenty- or twen- 
ty-five-foot sloop. If you were to publish 
plans of such a boat I would appreciate it 
quite a lot. I am at present and have been 
traveling around the West some but plan 
eventually to land back 
in L.A. I have read 
Harry Pidgeon’s book 
about his four - year 
cruise and have a desire 
to duplicate his _per- 
formance with a_ boat 
just as large or slightly 
larger than his. May I 
mention, in passing, that  \{ / 
I have not missed more \ 
than two issues of Pop 
ULAR SCIENCE MONTH 
ty in the last three 
years? Perhaps one of these days I can be 
enjoying myself at sea in my sloop thinking 
of you all at home.—R.S.L., Lead, S. Dak. 
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Some Drivers Think They’re 
Cowboys Herding Cows 


In a recent issue, R.A.S. says that truck 
drivers are ideal drivers and that Fred Frame 
is all wet. R.A.S. apparently has not had 
enough experience to tell a good driver from 
one that merely herds a car. Fred Frame’s 
rules are very fine, if you disagree with him. 
To be safe, just keep driving the opposite of 
what he says. As for truck drivers, they are 
road hogs, first, last and always; and a road 
hog is never a good driver. My state produces 
good drivers. I don’t say this because I am 
egotistical and think they are more talented 
than others, but because narrow, unsurfaced 
mountain roads force them to be.—W.K., 
Rockvale, Col. 





Vouches for Hoop Snake; 
One Chased Him, He Says 


I wAvE been a reader of PopuULAR SCIENCE 
MonTHLYy for a number of years, and note in 
a letter from E.P., Bloomfield Hills, Mich., a 
reference to the “hoop snake” which some 
people say never existed, and others say now 
is extinct. I suppose there are really not many 
snakes of this kind, but 
tell him not to fool him- 
self, for there were 
snakes of this kind. Fif- 
ty years ago I was for- 
tunate to have the pleas- 
ure of having one fol- 
low me and I was not 
long in getting away 
from him. As I was go- i gy 
ing to the barn to feed ‘ 
the stock, I happened to Nw 
look back, and there he 
came rolling after me. I got out of his way 
without wasting any time, I can tell you. He 
went into the barn and I called for help. He 
measured about six feet.—J.A.McK., Jeffer- 
sonville, Ohio. 





Aims to be a Cut-up 
But a Scientific One 


I AM interested in experimenting with 
guinea pigs. I would, and I am sure many 
others would appreciate articles on this work. 
Tell us how to make a cheap but efficient dis- 
secting board, also how to make a sterilizer 
for instruments, and what kind of instruments 
to use in dissecting. By what means could a 
specimen be kept fresh ?—L.R., Spring Valley, 
N. Y. 

Yes, E.S.S., but Running 
Suits Don’t Have Coat Tails 


In rEPLY to L.S.H. of Philadelphia con- 
cerning his letter relative to speed and time re- 
quired to encircle the earth; in my estimation 
the speed of his brain should be increased 
sixty times to make it function at the normal 
rate. By increasing his calculated speed per 
second by sixty, he will obtain distance cov- 
ered in one sixtieth of a second, and not zero 
time. If L.S.H. could reach his desired speed, 
he might see his dust at the starting point but 
he couldn't grab his coat tails. Incidentally, 





has he done anything about figuring out his 
stopping ratio? He might need one.—E.S.S., 
West Cornwall, Conn. 


Who Wants Half of a Horse 
Anyway? Half of a Man? 


Here is a problem for some of the other 
readers. I hope they won't have too much 
trouble solving it. It 
isn’t any too easy. A 
man had three sons. 
When he died, he left 
seventeen horses for 
his three sons. One of 
them got one sixth of 
the horses; another 
son got one third of 
the horses and the last 
son got one half of the 
horses. How were the 
horses divided so that 
each son got his allotted share, without break- 
ing a horse in half ?—R.B., Bowers, Pa. 


J. M. D. Likes His Hydroplane 
Made from Our Blueprint 


Apout a year ago I got from your blue- 
print department, plan for the hydroplane 
“Scram”’. I wish to compliment your designer 
on that plan; the boat certainly works like a 
charm, even though my work on it was far 
from being perfect. 

I would be very much interested in seeing 
an article on racing fluids, for outboards. I 
have heard what they are made of, but have 
never seen the formulas. Also, I have read 
that good drivers can make a boat jump into 
the air, as far as thirty feet and as high as 
eight. How is this done? How about an ar- 
ticle on streamlining a hull? This is what they 
are doing most now to speed up the hulls, ac- 
cording to an article that I read the other day. 
Here’s to your good work and a good maga- 
zine. Keep it up—J.M.D., Pelican Rapids, 
Minn. 


Paris Reader Writes of 
Mystical Cure for Snake Bite 


CurRENT throughout India is a belief that 
a certain creature called the Nag has in its 
head a jewel-like object such as was once re- 
puted to be found in the head of a toad, that 
sucks up the poison of the deadliest snake, if 
it is immediately applied to the wound. The 
sophisticated or the cyn- 
ical might | think this HOW ‘BOUT THE 
story incredible, and yet, LIL OLD 
strangely enough, in 
1920 the collector for 
the district of Wad- 
hvan stated in his offi- 
cial report to the Brit- 
ish Government that a 
Parsi gentleman _ pos- 
sessed this precious jewel 
and by it saved the lives 
of many natives and al- 
so the lives of some of- 
ficials working in the jungle. A ruling prince 
of India is said to have offered thousands of 
rupees for the jewel, but the magnitude of the 
offer made no impression upon the Parsi, a 
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gentleman of considerable personal wealth 
himself —S.S.C., Paris, France. 


If You Prospect For Gold 
Here’s a Chance for You 


As a purchaser and reader of your publica- 
tion, viz., PopuLAR SCIENCE MONTHLY, since 
its existence, I respectfully ask if by chance 
some reader of the Our Readers Say section 
can advance a hint on 
how I might solve the 
following problem. Last 
spring my ring finger 
becameswollen from ivy 
poisoning ; consequently 
I transferred the ring to 
the next finger which 
was a little too small 
for the exceptionally 
heavy gold-studded ring. 
Motoring along a road 
near my home, I waved my hand to a neigh- 
bor, and the motion of my arm caused the 
ring to slip off into the brush along the road. 
I have made minute searches, but thus far I 
have failed to locate it. 1 know it is still 
there, and that nobody has found it, for if 
anyone had, I believe I would have heard it, 
all right —G.C.K., Whippany, N. J. 


Fish Take Life 
With a Pinch of Salt 


I wAveE found a very good kink for fellows 
who keep fishes in aquariums; it is to add a 
small quantity—just a pinch or so—of salt to 
the water every two weeks. This dose of med- 
icine will keep the fishes healthier, because 
most bacteria cannot grow very well in slight- 
ly saltish water. I have had my aquarium now 
for three years and no fishes have yet died of 
disease —M.K., Chicago, II. 





Botanist Who Knows His 
Onions Can Win Fame 


PERHAPS some botanist who knows some- 
thing about breeding flowers and vegetables 
could work out a method of combining those 
two delectable viands of the table, the onion 
and the radish. As for me, I am a farmer, to 
whom the coming of spring means a lot of 
hard work and also a lot of big eating, and 
especially I look forward to the appearance 
of green onions on my supper table, and little 
red radishes. If some genius could only com- 
bine the two he could get famous overnight 
as the first to grow the radion, or perhaps it 
would be the onyish. M-m-m-m! I can smell 
how good it would taste, with fine homemade 
butter and crusty bread right out of the oven! 
I tell you I wouldn’t swap a meal of onyishes 
or radions or whatever we are going to call 
them, for any of those fancy city dishes with 
the long names. My! I must be a mite hun- 
gry. I guess I'll go downstairs and peck 
around a bit.—C.H.H., Califon, N. J. 


Cry for Help Comes From 
Snowbound Saskatchewan 


Am A regular reader of your magazine, and 
like it, fine. I have been scanning its pages for 
some time, hoping you would give us an ar- 
ticle on snowmobiles. 
Being unable to use a 
car between December 
and April, on account 
of heavy snows, I think 
a lot of people up in 
this section of Canada 
would benefit by an ar- 
ticle of that nature to 
provide them, possibly, 
with a means of getting 
around during the win- 
ter for business and so- 
cial purposes, such as calling on our neigh- 
bors. Certainly we could use a snowmobile.— 
O.0., Kinistino, Sask. 
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Workers in Hot Lead, 
Do You Know This Secret? 


A.H.A. of Egg Harbor, N. J., asks how to 
prevent melted lead from splattering. I be- 
lieve his trouble is due to moisture in the cru- 
cible. The crucible must be preheated before 
starting to melt lead. Any cold object will 
sweat when heated. This moisture, when mixed 
with melted lead, will cause the lead to splat- 
ter. Hot lead must never be poured into a 
cold mold if you want to avoid trouble and 
possible injury.—G.T., Berkeley, Calif. 


Barefoot Boy of Years Ago 
Had Grand Time Afield 


RELATIVE to snakes swallowing their young, 
I have just read two letters on the subject; 
one from W.P.A., of Arkansas, the other from 
Mrs. J.H.B., Bakersfield, Vt. Some scout the 
idea as contrary to reason, but I am on the 
positive side of the argument. Born on a farm 
in Jacksonville, Vt., I roamed the fields as a 
child, like all farm children, until I was 
twelve years old. One day when I was ten or 
eleven years old, which would be forty-nine 
years ago, while playing in the apple orchard 
below the house, I nearly stepped on a very 
small snake. As I moved aside, I saw another 
one; then, suddenly, I was aware there were 
many little fellows all around me. Being bare- 
foot, and easily surprised by strange objects 
underfoot, I jumped aside and turned and 
looked at them. I saw an old snake, a com- 
mon harmless striped 
one, its mouth wide 
open; all the little 
snakes crawled into it. 
It got away while I 
was looking for a 
stick or stone with 
which to kill it. I dis- 
tinctly remember the 
incident, the old tree 
and the bar-way near- 
by leading to the ber- 
ry lot. Several years 
ago, while looking over the farm, I saw the 
very apple tree, and standing under it, med- 
itated, living over again those happy younger 
days. Some of the grandest times I ever had, 
I enjoyed as a barefoot boy in the country.— 
B.A.C., Brattleboro, Vt. 


Much Obliged, R. K.— 
We’re Glad You Think So 


It may interest you to know that having 
read most of the mechanical scientific maga- 
zines on the market, I have turned to Popu- 
LAR SCIENCE MONTHLY exclusively. It cer- 
tainly is one swell magazine. I especially like 
the radio and aviation articles. Keep up the 
good work.—R.K., Angola, Ind. 





This Microscope Fan Wants 
To Build a Telescope 


In Our Readers Say I just read a plea for 
something on amateur telescope mirror con- 
struction, and it affected me so much that I 
thought I would write in, in urgent support. 
I.N., of Coeur d’Alene, Idaho, has put into 
words something that I have had in mind for a 
long time, something which might do the 
seemingly impossible——improve my favorite 
magazine. It has just about everything—my 
laurels go to the articles on the microscope— 
but here’s one citizen who will exhaust his 
superlatives when the articles begin to come 
on making, mounting and using, say, a four- 
to six-inch reflecting telescope. But please 
don’t make it cost too much; the more of the 
work we can do for ourselves, the happier 
we'll be. Here’s thanking you for all the de- 
lights you dish out every month. I am much 
interested in the opportunities such a plan as 
I have brought out would give readers all 
over, to watch the stars. We could then make 
ourselves planetariums, too, to add to our 


pleasure as astronomers. Let us do most of 
the work.—E.Y., Wolfville, Nova Scotia. 


That Wheel Problem 
And Two Theories 


THE question of H.W.M., of Catasauqua, 
Pa., interests me very much. He asks “Which 
part of the wheel travels farthest ?” I am en- 
closing a diagram and my explanation. As 
point one travels from A to B to C to D, 
point seven travels 
from E to F to G to 
H. The wheel has 
made one quarter of 
its revolution on road 
XY. It can easily be 
seen that the locus of 
point seven is longer 
than that of point one. 
However, during the 
next quarter revolu- 
tion, point one will 
travel a distance equal 
to locus EH, and point seven will-travel a dis- 
tance equal to locus AD. Thus, on completion 
of a half revolution of the wheel, both points 
will have traveled equal distances—D.O.V., 
Kingston, N. Y. 





To solve the wheel problem, cut out a six 
inch disk. Punch two holes near the edge, to 
represent A and E. Hold the disk by a nail 
thrust through its center. Then roll the disk 
along the baseboard, and hold a pencil poiat 
without slipping, in one hole, so as to draw a 
curve indicating its path during one revolu- 
tion. Then perform the same action holding 
the pencil in the other hole-—A.V., New York, 
N.Y. 


Do You Think This Gasoline 
And Steam Engine Would Work? 


Is TtHIs idea practical? I should like the 
opinion of readers of PopuLAR SCIENCE 
MontuHiy. Remove the cast-iron manifold 
of a four-cylinder automobile engine, and re- 
place it with a manifold of copper. Around 
this fit a boiler about seven inches in diameter, 
insulated, and containing in its top four small 
injectors such as are used on Diesel engines. 
The injector pumps are to be operated from 
the cam shaft. Under compression, the ex- 
haust manifold would get very hot, and act 
as a dry, flash-type boiler, when the injectors 
sprayed water upon it. To the front of the en- 
gine we would add two cylinders, fitted with 
valves to use the steam generated by the boil- 
er. The crankshaft would be at right angles 
to the automobile engine. The two steam pis- 
tons would give power on each down stroke, 
sufficient to produce the smoothness and pow- 
er of an eight-cylinder engine on the fuel con- 
sumption of a four-cylinder engine —A.M.C., 
Port Angeles, Wash. 


Philosophers Have Racked 
Their Brains On This 


Way can’t man control time? That is the 
question that arose in my mind the other 
night as I read an adventure story about a 
man, who, through the use of a machine of 
his own invention, 
could wander among 
the centuries of the 
past and the future. 
Of course the idea in 
the book was rather 
hidden, but at least it 
got methinking. Again, 
I say, why can’t man 
control time? I wish 
some of you geniuses 
would get to work on 
the problem. Although 
I have taken this mag- 
azine for only three of its sixty-three years, 
I think I can say that it is, was and shall be, 
the best on the market.—J.R.G., Berwick, Pa. 





WHAT ABOUT 
BUCK ROGERS? 
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. AT LAST 
the safety of solid STEEL 


over your head 


ensational new 
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The turret of the modern battle- 
ship, arched and crowned for 
strength, is the highest develop- 
ment of the principles utilized 
by Fisher in the new solid steel 
“Turret Top” for closed cars 















Featured on 


i Py Master De Luxe D \f j 
CHEV ROLET ( Series )s i ON TIAC and THE New “TURRET TOP” 
OLDSMOBILE This is the way the new Fisher “Turret Top” looks 


—a single seamless sheet of tough drawn steel, steel 
reinforced with steel like a battleship turret. The 
“Turret Top” is better-looking, stronger, safe with 
the safety of solid stéel. Equally important, there is 
‘ ahd . no rumble, drum or rattle. After years of work and 
As THE largest makers of automobile bodies in the world, we testing on the seuilinntnihans duvdtaael ainaiiaieaaenie 
have been working for years to perfect a safety roof of solid open road, Con- insulated against sound, but that protects you from 
sultation with —summer’s heat and winter’s cold as well 


car owners and 






Closed car models for 1935 


steel for closed cars. 


No one until now ever succeeded in this and it was no simple exhaustive experiments at the great General Motors Proving 
task. It meant not only the drawing and forming of tough Ground. 

otal i >cedentedly large sheets he designing eve one 2.8 . . 
metal in ee —_ = = : , esigning ” And the traditional eye-satisfying beauty of Body by Fisher is 
of the huge special presses to handle the steel. actually enhanced by the smooth, flowing, uninterrupted line 


of this modern roof. 
Now, however, we are able to announce the complete success 


of this effort —in the new Fisher “Turret Top” closed bodies. = are many other worthwhile improvements in Body by 
, ; Fisher for 1935 too — such things as full streamlining, mor 

These bodies put over your head a safety armor of beautifully con- : “ B : ; ang, . 

: luggage room, windstream V-type windshield, wider seats, 


toured solid steel, steel braced with steel like the modern battleship 


more headroom, bigger doors — 
turret from which they take their name. » D188 


And, of course, time-tested and owner-approved Fisher No Draft 
Even the steel roof is supported by steel-roof-bows and is Ventilation —more highly perfected, more efficient, more expertly 


welded to the other steel body panels. engineered than ever this year. 


But the biggest improvement of all is the 
new Fisher solid steel ‘Turret Top” — now 
featured on the 1935 Chevrolets (Master 
De Luxe Series), Pontiacs and Oldsmobiles 
—and found, like Body by Fisher, on/y on 
General Motors cars. 


Quiet, rugged, true, there is no rumble, 
drum or rattle—and you are protected 
from extreme seasonal heat and cold. 
Complete scientific insulation against 
both sound and temperature was achieved 
after years of work in the laboratory, 
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BODY BY FISHER on GENERAL MOTORS CARS ONLY: CHEVROLET - PONTIAC - OLDSMOBILE - BUICK - LA SALLE - CADILLAC 
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HUMAN SPIDERS AT WORK 


A giant web of reénforcing steel being 
woven for a concrete siphon as part of 
a western water-supply project. The 
tube will be twelve feet in diameter 





By 
S TERLING ft. LEASON 









PSE WONDERS 
FAQHE PAST 


SECOND Age of Pyra- 
mids—that is what his- 
torians of the future 

may call the present era of colossal 
engineering works, Gigantic projects 
of a magnitude never before at- 
tempted are transforming the face 
of our country so that even now we 
can scarcely recognize it. 

The Pharaohs of the present age 
already have undertaken jobs that 
shatter all precedents as Govern- 
ment billions are being put behind 
plans for vast public works. The 
world’s g-eatest bridge is flinging a 
web of steel across the restless tides 
of the Golden Gate. The greatest 
dam of history soon will thrust its 
mighty bulwark of artificial stone 
against the turbulent, muddy Col- 
orado. The longest aqueduct has 
begun to snake its way across near- 
ly 200 miles of thirsty desert. 

New plans include a grand four- 
lane transcontinental highway, avoid- 
ing all congested cities, landscaped 
and beautiful—a super-highway to 
match the racing speeds of today’s 
automobiles; inland waterways to 
bring cargo-carrying vessels to new- 
ly created river ports; new tunnels 
and subways to relieve New York’s 
congestion; sea walls to keep unruly 
ocean currents from cutting away 
our shore lines; and a nation-wide 
scrapping of tenements, which are 
to be replaced by modern homes 
utilizing modern methods of con- 
struction. 

Behind these sensational projects 
lies a multitude of mechanical de- 
velopments which have made pos- 
sible astonishing miracles of engi- 
neering. Old forces are being put to 
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new uses; new forces are being created to perform tasks 
that would have been impossible under former methods. 

In their relentless drive against natural obstacles, engi- 

neers are applying mechanical agencies in hitherto un- 

heard-of ways. 

Droning vibrators now rapidly agitate concrete as it 
is poured, causing it to settle compactly and to harden 
better and stronger. 

Long explosive bombs are burrowing holes for founda- 
tions of the Golden Gate bridge at San Francisco, Calif. 

Hydraulic “knives’—jets of water under tremendous 
pressure—magically slice away hillsides. 

Robot bricklayers erect walls at three times the speed 
of human workers; concrete is shot from guns to create 
smooth surfaces of artificial stone; giant road-making 
machines now move almost with catlike tread because 
balloon tires and featherweight metals make them smooth- 4 
er and lighter. 

Concrete, favorite building material of the modern age, 
is finding new usefulness through chemical magic. Chem- 
ists can now produce a concrete for any desired condi- A 
tion, by prescriptions which govern the nature and mix- 
ing of the ingredients. It can be made hard as stone, 
especially resistant to water, or light and porous. It can 
be made quick-drying, quick-setting, heat-insulating, or 
sound-absorbing. 

Huge trucks with rotating churnlike bodies now speed 
to big jobs, mixing concrete as they go. Vibrating the 
mixture at high speed improves its quality, reduces honey- 
combing, makes it settle better, and saves cement. In big 
masses, as in huge dams, ordinary concrete would require 
years to harden completely; but new formulas and meth- 
ods of curing reduce this time to a negligible period. 

Where a siphon of the new Colorado River aqueduct 
goes over the crest of a mountain under the broiling 
desert sun, the outside of the concrete pipe is fifty de- 
grees hotter than the inside. Artificial fog, applied to the 
concrete as it hardened, cured it so well that even under 
this terrific heat strain, it will not crack. 

Completely cast in concrete, many new buildings are 
virtually monolithic, as if hewn out of a solid block of 
stone. Yet by spraying cement under high pressure onto 
plastic forms, which later can be removed, they may be 
beautifully ornamented with intricate designs, reproduc- 
ing the finest work of artisans. 





BRICK construction is speeded by a new device, turned 

by a crank, which spreads mortar so fast that one 
man can lay three times as many bricks as he could with- : 
out it. 

Just the moving of earth on a mammoth scale is anoth- 
er important phase of engineering advance. Huge bull- 
dozers which by brute force simply nose big piles of earth d 
ahead of them, shove new highways across the land. 

Enormous “buggies’’—chariotlike steel carts, holding thir- 
ty cubic yards at a load—move earth in the building of 
the All-American canal on the lower Colorado River. Each 
“buggy” has great soft tires like balloons, almost as high 
as a man, and discharges its load at the rear without lifting. 

A new one-man “bulldozer”, gouging its way along the 
mountainside, gashes out a twelve-foot highway, by B 
means of a special angle-blade. 

The whole top of a western mountain began to melt 
away as engineers turned the nozzle of a powerful hy- 
draulic gun on its summit. The mountain was slashed 
away to lower the grade 600 feet for a new road. 

Seagoing tractors run on the ocean bed along the Cali- 
fornia coast. Dragging scrapers, they plunge into the 
surf and bring up sand to build a new link in an impor- 

















ue 

‘ eae = 
oo tant highway. In another aquatic project, a huge grader 

with wide tires to traverse sof ircle ‘ 
Walls of immense tunnels are cemented by the use of huge concrete h de tires t U “—e ft mud, circled round and 
round a submerged island in the center of a lake and re- 


gun carriages like the one shown above. In the circle at top of 
page, riggers are working on a mammoth crane on a construction job 





constructed the entire shore line on a one-to-three slope 
to provide a smooth bathing beach. 

Even the common machinery of big-scale construction 
has been transformed as modern engineering has made 
them more efficient. Gleaming new dump trucks have 


| Vast Public-Works Projects Are 


. . 7s ; : : 
Transforming America With the Help of bodies made of aluminum to reduce the dead weight. 
. 3 | Aluminum also lightens the booms of cranes and the 

Amazing New Methods and Machines buckets of steam shovels without reducing their strength. 


Air-inflated rubber tires like those of automobiles ap- 
pear on wheelbarrows, on tractors, on graders and road 
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machinery. Balloon tires, carrying forty pounds of air, were 
put on wheelbarrows to deliver concrete for a new building 
in Chicago. The barrows rolled along smoothly without jar 
and did not deface tile floors; they eliminated the need for 
planking. The strange sight of trucks driving into the U. S. 
Supreme Court Building was seen in Washington, D. C., the 
other day, as trucks drove up a ramp into the main entrance 
to unload marble and other heavy materials inside. 

New metals from the laboratory are aiding in countless 
ways. A new aluminum, strong as steel but far lighter, 
forms a new skeleton for a fifty-one-year-old Pittsburgh 
bridge, removing 750 tons of dead weight from the old struc- 
ture and extending its life an estimated twenty-five years. 
These tons are equal to the average weight of the traffic that 
will pass over it. Had the new aluminum been discovered 
sooner, it might have cut millions of dollars from the cost of 
the new Golden Gate Bridge, by making it lighter. 


LUMINUM-ALLOY bars in the hands of workmen light- 
en the work of stripping forms. Monel metal tubes in 
the Hoover Dam will forever defy rust and corrosion, X rays, 
too, have been drafted from the laboratory to aid big con- 
struction. To prevent flaws in welding of the huge steel pen- 
stocks, every joint was subjected to their invisible radiations. 
More than thirty-five miles of X-ray film were used in this 
inspection. 

On bleak hills where the tunnels of the new Colorado Riyer 
aqueduct are being forced through the mountains, thundering 
machines are automatically sharpening and tempering rock 
drills at so rapid a pace that they have already treated more 
drills than had ever before been sharpened in all engineering 
history, according to machinists. 

In a large steel pipe line, it was found that the hot summer 
sun made temperatures inside 
unbearable to the welders who 
had to do their work inside. 
Coating the exterior with white 
paint reduced the temperature 
inside by fifteen or twenty de- 
grees. 

Workmen’s lives are safe- 
guarded by countless new safe- 
ty devices. Men wear steel hel- 
mets like the war-time “tin 
hats” to protect their heads 
against falling rocks or rivets. 
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The vast hydroelectric 
projects of today call 
for generators like 
the one shown above. 
Weighing 2,000,000 
pounds, it had to be 
taken apart and sent 
to the dam site on a 
train of forty-five 
Separate freight cars 


The erection of 
power lines. is 
speeded by me- 
chanical post hole 
diggers. On this 
one, a_ rotating 
drill gouges out 
the holes in the 
manner of an auger 











Pneumatic drills like this 
prepare the way for blasting 
away great masses of stone 


Safety goggles, heat-re- 
sisting clothing, and safe- 
ty belts have their place. 
Scaffolding of steel pre- 
vents danger of falls in 
high construction work. 
Sucha web of steel crept 
up the face of the Wash- 
ington Monument recent- 
ly when the huge shaft 
was given its first clean- 
ing since its completion 
in 1884. 

More than two miles 
of tubular scaffolding 
with solid planked run- 
ways six feet wide, blos- 
somed over the whole 
surface of the J. W. Robinson store in Los 
Angeles, as workmen on sixteen levels gave 
the whole building a new face. Concrete, 
shot from guns at a pressure of 100 pounds 
to the square inch, formed a whole new ex- 
terior wall. Business went on as usual while 
special precautions prevented materials from 
falling on people coming and going in the 
streets below. 

Life preservers in the form of safety vests 
are worn by all workmen on the piers of the 
San Francisco-Oakland bridge, to reduce dan- 
ger of drowning in the rough waters of the 
bay below. To and from work, the steel 
erectors ride up and down on the high towers 
in elevators at a vertical speed of 100 feet 
a minute. The cages are enclosed by wire 
mesh to prevent accidents. 

As air lines rapidly push on toward the 
bullet speed of 250 miles per hour, land 
transportation also moves faster. Cars trav- 
eling at racing (Continued on page 106) 
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MOTORSHIPS OF THE SILK 


World’s Greatest 


ROM a New York silk dealer to a 

factor in Yokohama flashed this 

urgent cablegram the other day: 

“Rush 800 bales white silk next 
ship.” 

At the moment, there stood at a Yoko- 
hama dock the Nagara Maru, one of the 
newest members of the silk fleet, consist- 
ing of fifty fast motor freighters con- 
structed during the last five years to speed 
delivery of Japan’s silk to the United 
States. Her funnels belched smoke, as 
seven gangs, working with overhead slings 
and through ports, poured cargo into her 
holds. 

An hour after the message reached the 
Japanese dealer in raw silk, two additional 
gangs were engaged in storing the valuable 
bales into the silk rooms, lined with steed 
and cork-dust walls and paneled in soft 
wood,—proof against water, fire, dust and 






















In the photograph 
above, silkworms are 
seen feeding on mul- 
berry leaves. Right, 
women sorting the 
cocoons before they 
are boiled. Boiling 
softens filaments so 
they can be drawn 
easily into threads 


, IE TY fast freighters ply the Pacific 
at express speed with precious cargoes 
from Japan to help American manufacturers 


meet the gTOW ing demand for silk pre ducts 


By ANDREW R. Boone 
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vermin. In a few hours the last bale was 
braced atop soft-wood gratings and against 
the bulkheads; locks were snapped shut, 
and the speedy freighter turned her sharp 
prow eastward for a non-stop race of 
twelve days to Los Angeles, 4,839 miles 
away. 

From Yokohama or Kobe, nearly every 
day, ships of the silk fleet sail, with their 
valuable and perishable cargo. They cross 
the Pacific more quickly than passenger 
liners, to Los Angeles, San Francisco, 
Portland, Seattle, and Vancouver; there, 
with a speed shown by no other inter- 
national cargo-carriers, the silk is trans- 
ferred to baggage cars attached to crack 
passenger trains for the final dash across 
the continent. Within sixteen days from 
the minute the doors slide closed on a silk 
cargo in Japan, it is in the hands of its 
American purchasers in New York or Chi- 
cago, 

Until five years ago, most silk moved 
across the sea to the United States in 
freight and passenger steamers 
which often touched at several 
ports, on the way. Then the ship 
destined to be the forerunner of 
the scientifically constructed and 
fast motorships—the Kanai Maru 
—made her maiden trip from Yo- 
kohama to Los Angeles. She com- 
pleted in eleven days a voyage that 
took most of her predecessors 
twenty-two days. 

Then started the race to con- 
struct the “silk ships.”” They carry 






all manner of cargo, besides silk. They 
operate under the Japanese flag, for a 
half dozen leading Nipponese shipping 
firms. They have speed; they have ex- 
cellent facilities for handling silk safely, 
and they have a long cruising range. Al- 
though the fleet now includes a half hun- 
dred vessels, even more ships are on the 
ways, and in a few months will join in the 
silk race. 

The newest ships to join the fleet are 
the Nagara Maru, Noto Maru, Nako 
Maru, Noshiro Maru, Naruto Maru and 
the Nojima Maru. Each vessel displaces 
9,000 tons, and can cross the Pacific in 
eleven days. In early trials they attained 
a speed of eighteen and one half knots. 
To aid in achieving speed, each has a com- 
pact bridge amidships, with detached fore- 
castle, bridge, and poop decks, a cruiser 
stern and a streamlined, balanced rudder. 
All the vessels are propelled by seven- 
cylinder Diesel engines. 

These new ocean carriers are said to be 
the safest ever to transport cargo. They 
were completed and equipped according 
to international specifications laid down 
by the Japanese, British and American in- 
surance and government bodies. A cellular 
double bottom for fuel oil and ballast 
water is carried throughout the length of 
each. The hull is subdivided by eight 
water-tight bulkheads. All of the engine- 
room auxiliary apparatus and deck ma- 
chinery is electrically driven. 

The silk rooms are in a hold immediate- 
ly aft of the bridge. Chance of damage 
or destruction is minimized by minute pre- 
cautions, from steel hatch covers, to a 
smoke-detection panel at which an officer 
stands guard constantly. Air is drawn 
from all holds through small-bore pipes 
and carried to the smoke-detecting cabinet 
in the wheelhouse. By merely turning a 
lever, the officer on watch can shoot car- 
bon dioxide gas, through the same pipes, 
to the place of an outbreak. 

In the designing of few ships have such 
efforts as these been expended to speed 
the vessel through heavy seas, and to 
facilitate loading and unloading, also. 
When a cargo of, possibly, 8,000 bales of 
silk is added to a heavy load of general 
merchandise, as many as nine gangs pour 
raw and manufactured goods into her 





Map shows the path of raw silk in its race from Japan to factories on the 


POPULAR SCIENCE 





MONTHLY 






























ieee artistes i 


Ct. 



















FLEL. SAL. 


Sea Race & 


holds, seven from the wharf and two from lighters 
drawn alongside. Nor does the fast pace slacken 
when a silk ship reaches an American port. An elec- 
3 tric warping winch aids in hauling the vessel into the 
dock. Eighteen cargo derricks help in unloading 
quickly. Special cars stand ready to receive the silk. 

Although silk moves silently across ocean and con- 
tinent, a far-flung organization speeds it on its way. 
Suppose we follow the route: 

Recently the Nagara Maru wirelessed her shore 
representatives at Los Angeles she would dock at 
eight on the morning of the second day to discharge 
200 bales. A traffic clerk telephoned the information 
to a railway agent. Telegraph 
instruments began to sputter. 
The superintendent at San 
Francisco was informed of 
the movement; the dispatcher 
at Los Angeles received the 
message; a vice-president at 
San Francisco read the mes- 
sage and arranged an insur- 
ance policy ; the superintendent 
of transportation scrutinized 
a copy and arranged uninter- 
rupted service to Chicago; 
special agents—railway de- 
tectives—from Los Angeles to 
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Below, an electric winch lifts 
precious bales from the special 
silk room of a Japanese freighter 





Picture at top shows the bridge of one of 
the silk ships. Above, the Nagara Maru, a 
recent addition to the Japanese silk fleet 





New York, read the message and prepared to 
be on hand when the sealed shipment passed 
through their towns; an attorney for the rail- 
road visited a customs office and obtained an 
advance permit for the valuable bales to move 
through customs without delay. 

Meantime, workmen inspected the baggage 
car, because it must be mechanically perfect. 
They pulled out all protruding splinters, pa- 
pered all windows to hide the bales from curi- 
ous eyes, and to make the car dust-proof. 





a When the car reached the dock side, engineers 
inspected it a second time and tested the 
brakes to make sure the car would reach New 
York without breaking down. 

As the ship warped into the dock, stevedores 

' poured aboard. A few minutes later, electric 
motors began to lift the 140-pound bales from 

the silk.rooms and to lower them on to the 

wharf. The customs attorney watched over 

4 the transfer from ship to wharf. An officer 


wearing the insignia of Uncle Sam’s customs 
service—guarding against possible smuggling— 
periodically broke open a bale and examined 
its contents. 

Other hands deftly sewed up the cotton- 
lined rattan bales. An officer released them to 
the railroad. Workers, pushing two-wheel 
trucks, rolled the bales into the car. An in- 
spector, having checked the cargo, ordered the 
A j car closed and locked. An electric engine, 
— : — ™ standing ready, eased the car off the side track 
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other side of the earth. Fast ships and express trains beat ordinary passenger schedules to the main line (Continued on page 1035) 
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Hurricane Tunnel To 
Test Real Airplanes 


DOZEN men standing on each other’s shoulders would 

barely reach across the intake of an immense wind tunnel 
now nearing completion in France. At the opposite side of the 
testing station, a battery of round openings expels the air. Half 
a dozen huge propellers will pull a hurricane through the big tube 
when it is completed, enabling engineers to study the behavior 
of full-sized planes under actual high-speed flight conditions. 
Whereas most wind-tunnel experiments are conducted with 
models, the new French plant will test actual planes. 




































How babies learn is being studied 
by New York psychologists, who 
have taught one fifteen-months-old 
girl to climb a steep incline, leap 
fearlessly from a high platform into 
her instructor’s arms, use roller 
skates, and play memory games. Her 
twin sister, without this special train- 
ing, resembles an average infant. If 
a baby suddenly loses a newly ac- 
quired ability, one of the psycholo- 
gists’ conclusions shows, parents need 
not worry; the lapse, usually tem- 
porary, is a normal result of the 
excitement of learning other new 
things. These experiments give psy- 
chologistsa direct approachtotheage- 
old problem of the relative impor- 
tance of heredity and environment. 


Cheeselike openings in discharge end of tun- 
nel, behind which giant propellers will whirl 


TRACTOR PULLS AFRICAN HAY TRAIN 


DrIveN by steam, a curious tractor, built 
by a British firm, has just been placed in 
service in Rhodesia, to haul a train of six 
trailers laden with hay. Gasoline serves as 
fuel for the steam boiler, and the fuel tank 
constitutes almost the entire body of the 


truck, because the tropical country is 
wild and sparsely settled and refueling 
stations are a long way apart. The 
appearance of the odd tractor is shown 
in the picture at the right; below, the 
train that it pulls. 
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Intake end of immense French wind tunnel for testing real airplanes under flight 
conditions, and, at left, testing station from the air, showing general arrangement 


TESTS SHOW HOW BABIES LEARN 


IS 
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This fifteen-months-old girl, who has been specially 
trained by scientists, climbs steep incline unaided 
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Safety lube Ends Blowout Peril 


TRAIGHT toward a board 
studded with six-inch spikes, 
laid in its path, raced a sedan 
at fifty miles an hour. With two sharp re- 
ports, the left front and rear tires blew 
out—such a mishap as might ordinarily 
occur only in a motorist’s nightmare. But 
the car did not swerve. Its occupants felt 
no jolt. Instead, the machine with the shat- 
tered tires coasted to a safe and easy stop 
as the driver leisurely slackened power and 
applied the brakes. The tire tracks on the 
snow-covered, slippery runway of Floyd 
Bennett Airport, New York, where the 
spectacular demonstration was staged the 
other day, might have been drawn with a 
ruler for their straightness. 
The occasion was the first 
public demonstration of the 
latest advance in auto safety— 
a tire tube that can undergo a 
real blowout without throwing 
the car out of control and im- 
periling its riders. The tube 
consists of an inner and outer 
air chamber, interconnected 
by a single tiny vent hole. 
When the outer chamber is 
pierced and its air escapes, the 
weight of the car simply drops 
upon the inner chamber. This 
chamber loses its air very 
slowly through the vent hole, 
virtually transforming a blow- 
out into a slow leak and giv- 
ing a driver ample time to 
bring his car to a stop before 
the tire goes completely flat. 
This has been demonstrated by engineers 
who have deliberately blown out hundreds 
of the tubes at high speed, both riding over 
spikes and by slashing the tires with an 
electrically tripped knife on the bumper of 


EXPERIMENTER DRINKS “HEAVY WATER” 














A scene in the laboratory where Prof 
Klaus Hansen produces “heavy water.” 
The picture at the right proves that 
this strange substance weighs more 
than ordinary water. The quantity in 
the left-hand graduate is worth $50 
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In circle is an electrically tripped knife that slashes 
tires in tests. Drawing shows construction of safety tube. 
Right, a tire cut open after a blowout, revealing the tube 


the test car. Even if a spike is driven far 
enough into the tire to strike the inner safety 
chamber, the resiliency of the latter, which 
normally “floats” under no strain, allows it 


to be pushed inward and not punctured. 


RIskING his life to satisfy his curiosity 
about “heavy water,”’ Prof. Klaus Hansen, 
Norwegian scientist, recently tipped a 
small glassful to his lips and drank it. At- 
tendants stood by with stomach pumps 
and heart stimulants, since no one knew 
whether the mysterious substance was 
harmless or deadly poison to human be- 
ings. But the bold experimenter reported 

















Speeding at’fifty miles an hour, a test 
car heads for a spike-studded board to 
try safety tubes for blowout protection 














AT $5,000 A QUART 


no ill effects beyond a mild shock and 
burning lips. Now he plans to take an in- 
creasing dose daily to test its effect. “Heavy 
water,” discovered in America in 1931, ex- 
ists in traces in ordinary water, and can 
be isolated by electrical and other means 
at a cost of $5,000 a quart. It weighs .one- 
tenth again as much as ordinary water, 
freezes at a temperature nine degrees 
higher, and boils at 
a temperature three 
degrees higher. Its ef- 
fect on living things, 
however, is still un- 
certain. The sugges- 
tion has been ad- 
vanced that heavy 
water, accumulating 
in human tissues, 
might cause symp- 
toms of old age. 


Prof. Hansen takes the 
daring step of drink- 
ing ‘“‘heavy water,” not 
knowing how it might 
affect him. He plans 
to take an increasing 
amount of it each day 


ry 











REEL KEEPS CORD TAUT 


UNSIGHTLY lengths of electric cord trail- 
ing on the floor are obviated by the use of 
new wind-up reels. When a reel is plugged 
into an outlet and the cord has been at- 
tached and looped through a take-up slot, 
the slack is drawn in by turning the rim of 
the reel. Two reels can be attached to a 
standard double outlet, as shown above. 


AVIATORS FEED BIRDS 


TwENTy thousand pounds of grain fell 
from the air recently over seven New Jer- 
sey counties, when eighteen planes par- 
ticipated in a bird-feeding program spon- 
sored by a state sportsmen’s association. 


CREATING pictures on leather is the 
odd hobby of a Lubbock, Tex., dentist. 
Cowboys on broncos, knights in ar- 
mor, and wild animals in their native 
haunts are among the subjects drawn 
upon for his novel craft. His first step 
is to make a freehand design on brown 
wrapping paper, transferring it with 
tracing tools to dampened saddle 


with homemade tools fashioned from 
broken dental instruments, completes 
the design. To set off the figures, the 
artist dyes the background black. 


TOOLS PICTURES ON LEATHER 


leather. The design is then cut through 
the first layer of leather. Hand tooling, . 


IN THE Stephenson 
locomotive foundry at 
Darlington, England, 
the other day, work- 
men laid aside the task 
of building mighty 
modern engines to re- 
create a pioneer of the 
past. The odd order 
they filled was one 
from the Kensington 
Museum for a copy of 
George Stephenson’s 
famous Rocket, built 
in 1829. The picture 
shows the historic ex- 
hibit nearing comple- 
tion. But for the in- 
congruous environ- 
ment of twentieth- 
century machines, it 
might not have been 
hard for the workmen 
to imagine themselves 
making ready the orig- 
inal Rocket for the 
trial, before skeptical 
railroad directors, that 
was destined to make 
transportation history. 


















EARLY STEAM LOCOMOTIVE REPRODUCED 





Workmen of the Stephenson locomotive 
foundry at Darlington, England, assem- 
bling a reproduction of the famous Rocket 
built by George Stephenson back in 1829 


Dr.W.A. Maddox, of Lubbock, 
Tex., at work on one of his 
unusual pictures on leather. 
He uses dental instruments 


FOUR-MAN CAMERA 
TAKES MOVIES IN COLORS 


CoLor movies that rival the hues of na- 
ture, made with a new camera that requires 
a crew of four men to operate it, are soon 
to make their debut before theatergoers. The 
camera, shown in use at left, exposes three 
films simultaneously, using one to record 
each of the three primary colors in a scene. 
A novel optical system, including a mirror 
flecked with gold, separates the color rays 
for distribution to the films. After develop- 
ment, a single combined positive is made, 
which is in natural colors and may be ex- 
hibited in an ordinary theater projector. The 
new process is said to give delicate grada- 
tions of color beyond the reach of two-color 
processes in which only a single color separa- 
tion is made. It also avoids the color fringes 
seen at the edge of rapidly moving objects in 
some earlier processes when a single film is 
used to record the various primary colors. 
Color movies made by the new system will 
be introduced in the production, “Becky 
Sharp,” a screen version of “Vanity Fair.” 
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Aztec Temple Found Under Mexico City 


NCIENT and modern cultures 
met unexpectedly when exca- 
vators, preparing a founda- 

tion for a municipal improvement in the 
heart of Mexico City, recently struck an 
Aztec temple only a few feet underground. 
The ruin had lain buried for 800 years 
within a block of the National Palace while 
none suspected its existence. Plans for the 
civic work were halted abruptly, and ar- 
chaeologists set to work at gingerly clearing 
the overlying debris from relics that may 
tell them much about the former inhab- 
itants of the site. Elaborate carvings of 
serpents and other ferocious-looking objects 
were found in perfect condition. 
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Where Aztec ruins were discovered, near National Palace, shown 
in background. Left, two stone dragons’ heads, temple ornaments 











SNOW PLOW CLEANS WALK 


A BABY rotary snowplow, a miniature 
version of the type that railroads use, has 
aided its Oregon inventor in keeping his 
sidewalk clear. A small gasoline engine 
drives whirling blades that throw the bulk 
of the snow to the side, as the operator 
pushes the machine along. The device made 
only a few minutes’ work of the sidewalk 
shown below. 


LAUGHING-GAS BUBBLES 
MADE TO WHIP CREAM 


THe “bubble meth- 
od” for whipping cream 
has now been perfected 
by Charles A. Getz, Uni- 
versity of Illinois chem- 
ist, after preliminary ex- 
periments described in 
an earlier issue. Ordinary 
cream is put up by the 
dairy in airtight contain- 
ers of automobile steel, 
resembling soda si- 
phons; and nitrous ox- 
ide, an inert gas, is then 
injected. When the 
housewife presses a but- 
ton on top of the con- 
tainer, bubbles of gas 
whip the cream and How housewife serves cream by pushing button is shown above. 
deliver it for use. In larger picture, chemist injecting gas into cream container 


NURSE USES TINY LAMP 


\ NEw type of flashlight bulb, no larger 
than a kernel of corn, has permitted the 
manufacture of a practical flashlight de- 
clared smaller than anything of its kind 
hitherto made. Resembling a 
small fountain pen, the flashlight 
is a convenient handbag or vest 
pocket accessory, and offers a con- 
venience to doctors and nurses as 
well as laymen because of its 
compactness. Left, a nurse using Oregon inventor and his rotary snowplow for 
it. Inset, the bulb itself. sidewalk use. Note stretch of clear pavement é 
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ACINS NVCISs Ca 
FROM THE ROARING ROAD i 
OME people call automobile race drivers COME NEW DEVELOPMENTS 
reckless fools. But one of the most 
famous of all the speedway clan, gray- FOR COMFORT AND SAFETY 
haired Ralph DePalma, who has sur- 
vived well over twenty years of big-time racing, calls 
himself and his rivals “the guinea pigs of the automobile ws 
industry.” } 
The race drivers try out almost every innovation that 
results in increased motoring safety and comfort for the . 
ordinary car user. If it were not for them, we wouldn't \3 


be driving 1940-model cars in 1935. In other words, our 
new cars of today wouldn’t be any faster, any more com- 
fortable, any more dependable, or any more economical 
than were the cars of 1930. From a few hours of the 
terrific strain of racing, engineers and manufacturers can 
find out more about the real value of new features ol 
engine design, car balance, ignition, or tire construction 
than they could learn from months of laboratory experi 
ments and road testing. 

As a general thing, a new de- 
velopment that proves its worth in 
racing will show up as a selling 
point in some manufacturer's pro- 
duction car within four or five 
years. Sometimes the manutac- 
turers lag-much farther than that 
behind the speedway drivers. It 
was that way with four-wheel 
brakes. 

Back in 1915, spectators at the 
Elgin (Ill.) National Trophy Race 
were astonished at the ease with 
which some of the drivers took 
the square turns of the dirt-road 
course after running up to them 
at a speed of eighty miles an hour. 


enberg showed how they had equipped 
their cars with front-wheel brakes ; 
in addition to the usual brakes on 
the rear wheels. After that, all 
American racing cars used four- 
wheel brakes. But it wasn’t until 
1923 that they were introduced on 


They saw that these pilots were passenger Cars. 3 
all members of the racing team Independently sprung (knee-ac- : 
driving Duesenberg cars. After tion) wheels took even longer to 
the race. Fred and “Augie” Dues- make the journey from the race 
track to the highway. They have 
been used on European racing cars 
for many years, and, away back in 
1910, Ralph DePalma had them on 
Wiescta tle sie de a car that he raced on Long Island. 
more than thrill the It was much the same way with 
ogg ae —_— the eight-cylinders-in-line engine. 
awe in production- In 1905, Arthur MacDonald, a Brit- 
car engineering work isher, drove a straight-eight Napier 
at 104.65 miles an hour on the Or- 
mond-Daytona Beach course in ‘ | 
Florida. That same year, Ford and Franklin built straight- 
eight racing cars. The next winter, Demogeot, a French- 
man, piloted a straight-eight Darracq over the Florida 
course at more than two-miles-a-minute speed. Then there . 
was a lapse of several years before Fred Duesenberg 1 


brought out another straight-eight racer. Something like 
twenty years after its first appearance in racing, the 
eight-in-line engine became common in production cars. 

As for streamlining—back in 1904 the Stanley Steamer, 
the first car to reach two-miles-a-minute speed, was as 
thoroughly streamlined as is Sir Malcolm Campbell’s new j 
Bluebird which he expects to drive five miles a minute. 

Many of the less spectacular improvements that have 
made driving safe and comfortable also have come from 
the speedways. Nowadays, you buy a car, drive it 40,000 
miles, and turn it in for a new one without ever having 
had to think of valve trouble. It wasn’t always that way, 
as you will remember, if you have been driving for ten 
or fifteen years. The improvement can be traced directly 
to racing experience. 


A tense moment in a Vanderbilt Cup race. This classic of the early days of 
taught manufacturers many things about the building of automobiles. a é _ — . 
Road races have special value as tests, simulating conditions of highway driving One day in 1926, Frank Elliott, then a prominent 
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speedway driver, held a big lead in an important race. 
He had only twenty-eight laps to go, and as he streaked 
around the track he planned how he was going to 
spend the winner’s end of the purse. Then a valve 
spring broke, and put him out of the running. 
Elliott cursed his luck. But he didn’t stop at cursing. 
He got after the manufacturers of valve springs. On 
his insistence, they experimented; he tested the results. 
Finally they changed the design and materials that 
produced the almost trouble-proof valves of today. 


N THE Indianapolis Speedway last Memorial Day 

Bill Cummings, the present national champion, won 
the blue-ribbon event of American automobile racing, 
the annual 500-mile International Sweepstakes—with 
an average speed of 104.86 miles per hour. But what 
interested the automobile industry in this race was 
the fact that Cummings had used a newly developed 
fuel, not yet on the market, and that he had burned 
up only thirty-five and a half gallons of it in nearly 
five hours of 104-miles-per-hour driving. An average 
of 14.1 miles per gallon of gasoline in a specialized 
racing car! A consumption of less than a half pound 
of fuel per horsepower hour—better than is 
claimed by the manufacturers of the most ef- 
ficient aviation engines! These were test results 
that were highly important to the industry, and 
promise savings of hundreds of thousands of 
dollars a year to ordinary motorists in the near 
future. 

Each July, automobile racing men—engineers, 
designers and manufacturers—meet at the in- 
vitation of the Contest Board of the American 
Automobile Association to frame the entry con- 
ditions of the next year’s Indianapolis race so 
as to encourage development along useful and 
practical lines, and to test out results of research 
work, When the conditions for the 1934 race 
were discussed, it was found that greater fuel 
economy was one of the main objectives of the 
industry. and to encourage the development of 
fuels that would give this desired economy a 
fuel limit of forty-five gallons was adopted for 
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By ARTHUR 
GRAHAME 


Above, racers in 
the last lap of the 
British Empire 
Trophy Race. At 
right, Fred Frame, 
the famous race 
driver, is testing 
his car in the au- 
tometer, a device 
that shows the 
car’s performance 
at great speeds 






































~ the Way to Better Cars 


the race, as a valuable, planned experiment. 

The results were better than had been expected. 
Not one of the thirty-three cars that started the race 
was forced out by an exhausted fuel allowance, and 
of the dozen cars that finished the grind, the one 
that burned the most had two gallons left in its tank 
Cummings used twenty percent less fuel than did 
the winner of the 1924 race—and he traveled six and 
a half miles an hour faster in doing it. To encourage 
further development along this line, the conditions 
for this year’s race set a fuel limit of forty-two and 
one half gallons. 

Race drivers didn’t give much thought to their 
fuel until 1923. They used ordinary gasoline and let 
it go at that. Then it was found that a certain well 
near Bakersfield, Calif., supplied a highly volatile gas 
that developed more (Continued on page 79 














The ancestor of the streamlined passenger automobile. This bullet-shaped car was 
driven by Barney Oldfield in races at Sheepshead Bay, N. Y., many years ago, in a 
series of heats in which Ralph DePalma (in No. 4) defeated Oldfield and Chevrolet 
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ack-Chamber Sleuths 
olve Baffling Crimes 


















Left, using the re- 
volver of a suspect 
to fire a control bul- 
let into a long box 
wadded with waste. 
This stops the flight 
of the bullet, which 
is retrieved and ex- 
amined. Below, a 
high-speed drill is 
extracting metal 
from bullet for an- 
alysis and contrast 


The control bullet and a hold-up slug mounted side by 
side inchucks forcomparison of marks under microscope 


— 








COLOR TESTS OF BULLET CHIPS SHOW ALLOYS 
Manufacturers use various alloys in bullets, Chemical tests identify 
these alloys. Arsenic turns solution in test tube canary yellow, anti- 
mony turns it reddish orange, and tin produces a lemon-yellow tinge 








HIDDEN MESSAGE HOLDS CRIME CONFESSION 
A detective reading a letter that contained two messages, 
one in ordinary ink, the second in invisible ink. Under the 
rays of the ultra-violet lamp, the second message was read; 





in it the writer admitted he had committed a robbery 











By analyzing light rays, the remarkable machine 
shown at the right, a spectrometer, makes known the 


chemical comy 





position of materials such as metal, 
blood or soil It provides remarkable evidence 
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TRAIL OF GUNFIGHT DRIVER LEADS TO HIS BEDSIDE 


A detective at the wheel of a crime car deduced from position of bul- 
let holes and bloodstains that the driver had been wounded in the right 
arm. The driver was arrested in hospital. Below, with tweezers, a bit 
of fabric is being tested on a “spot plate” for presence of human blood 


driver found in the possession of the sus- 

pect, but he stoutly denied having been 
anywhere near the big green house where a burglar 
had jimmied the back door. In fact, he offered 
what appeared to be an attack-proof alibi. To the 
“black chamber” of the Los Angeles, Calif., police 
department, where three laboratory experts headed 
by Lieut H. C. Nutt specialize in unraveling faint 
clues, went the screw driver for examination, With 
the aid of a microscope and scalpel, one of the 
scientific sleuths gingerly peeled away the paint 
stain and discovered a striking fact. It was a three- 
layer “sandwich”—dark olive-green on the outside, 
then gray, and finally pastel green next to the met- 
al. The expert hastened to the house where the 
burglary was committed, studied the layers of 
paint on the door with a magnifying lens. There 
were the same three colors, in reverse order! The 
burglar had made the mistake of choosing a house 
that had been repainted in different colors, and the 
evidence broke down his alibi and led to his con- 


2 A SMEAR of green paint marked a screw 


PRET 


viction. Feats like this are crude in contrast with 
some of the delicate tests that these experts have 
successfully made to solve crimes ranging from 
robbery to murder. Photographs on these pages. 
made especially for PopuLarR ScreENcE MOonTHLY, 
show the part these dramatic tests have played in 
actual police cases. 
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Below, searching the tiny holes on the surface of 
a sledge hammer, for particles of debris. This mi- 
croscope itself casts a peculiar penetrating light 





Tracing angles and curves in handwriting, to prove that a de- 
fendant signed a receipt for a pistol, despite a strong denial 





The burglar who tried to jimmy a door with the screw driver shown 
above made the mistake of picking a house that had been painted 
three times. Detectives peeled three layers of paint from the tool 
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The first step in reconstructing the like- 
ness of a man who lived in ages past. To 
his skull are affixed little buttons indicating 
the probable depth of the skin and flesh. 
Next, the spaces between the buttons are 
filled with clay, and the contours smoothed 





CCURATE likenesses of people who lived 
hundreds or thousands of years ago are 
being created in sculpture through an in- 

genious process developed at the Natural History 
Museum of Vienna, Austria. The resulting busts de- 
pict prehistoric men in so lifelike a way that they 
would instantly be recognized if met face to face; giv- 
ing a far more vivid impression to laymen than an un- 
adorned collection of skulls. According to Dr. Victor 
Lebzelter, museum anthropologist who devised the proc- 
ess, two features clearly define the physiognomy of 
every race—the bony skull itself, and the muscular and 
fleshy tissues that overlie it. Post-mortem head meas- 
urements, among modern races most nearly related, 
enable him to estimate the original thickness of flesh 
at various points on ancient human skulls in the mu- 
seum’s prized collection Plastic buttons of corre- 
sponding thickness are fastened to reference points 
on the skull, and the contours filled in. The plaster 
cast from the resulting model is said to be an accurate 
representation. Only the eyelids, the lips and tip of 
the nose are left to the imagination, 


made. 





Sculptors Restore 


Face of Early Man 






















From the reconstructed head of a Viking 
of the Tenth Century the white plaster 
portrait shown above was cast. An assist- 
ant is using calipers to compare measure- 
ments. Left, the realistic image of an Ice 
Age man and the skull from which it was 


Note peculiar facial expression 






“Seb 








A face seen last long centuries ago is 
reappearing here. The sculptor still 
must work out the details of one side 





Like a modern prize fighter’s is this venerable 
countenance. It belonged to the Old Man of 
Cro-Magnon, who lived in Austria 20,000 
years ago. Below, an Asiatic of the Eighth 
Century. His skull was excavated in Hungary 

















Bythenewprocesswas 
produced this singu- 
larly modern-looking 
profile. It was molded 
upon the facial bones 
of an aboriginal Ca- 
nary Islander, a Cro- 
Magnon of remote past 
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This weird-looking 
weapon is a new 
gun that shoots 
balls of fire. The 
funnel protects the 
user from injury 


GUN SHOOTS FIREBALLS 


A GUN that shoots balls of fire is a 
western inventor’s contribution to war- 
fare, representing an attempt to modern- 


ize the Greek fire of the 
new gun would be used to 


ancients. The 
project incen- 


diary pellets of a powder composition at 
low-flying aircraft. The odd weapon has 
a capacity of eight shots before reloading. 


SKIN SHEEP BY COMPRESSED AIR ct new 


BOILER MAKES STEAM BY ELECTRICITY 


REVERSING the custom- 
ary practice of using 
steam power to generate 
electricity, a Montreal, 
Canada, milk and ice cream 
plant uses electricity to 
make steam. Its four coal- 
fired boilers, of 159-horse- 
power capacity each, have 
just been replaced by a new 
electric boiler that oper- 
ates without soot or smoke. 
Favorable electrical rates 
are reported to make elec- 
tricity a cheaper “fuel” 
than coal. Water is heated 
by its own resistance to 
current flowing directly 
through it, between sub- 
merged cast-iron elec- 
trodes. Altering the water 
level in the boiler controls 
the rate of steam produc- 
tion, by varying the depth 
to which the electrodes are 
submerged and, hence, the 
amount of current flowing. 
An interesting supplemen- 
tary method of control is 
by injecting small quanti- 
ties of salt into the water 
to lower its electrical re- 
sistance. A central switch- 
board regulates the process. 








Skinning sheep on a Wyoming ranch by means of compressed air 


OUTBOARD RACERS 


Wir the increasing pop- 
ularity of long distance rac- 
es for outboard speedboats, 
drivers are utilizing an old 
trick of the automobile rac- 
ing game in getting from 
their “pit” workers such in- 
formation as the number of 
laps they have made, their 
average speed, how much of 


a lead they have over their competitors and 
other useful data to the driver and his mechan- 
ic. A large piece of plywood is used by one of 
the shore men to flash data to the boat as it 
speeds past the “pit” where the mechanics stay. 
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SKINNING a sheep with 
the aid of 
air is an innovation that 
has been tried out suc- 
in Wyoming. 
The air, injected beneath 
the hoof of the animal 
under a pressure of from 
forty to fifty pounds per 
square inch, inflates the 
skin and separates it so 
effectively from the car- 
cass that an expert skin- 
ner can remove it in for- 
ty to fifty seconds. Thus 
the hides are sped on the 
way to the factories where 
they are made into sheep- 
skin coats and other ar- 
ticles of apparel. The 
photograph at the left 


cessf.illy 









BORROW A SPEEDWAY TRICK 


shows the new process in 
actual use by skinners. 















































Control board that operates an odd boiler for generating steam 
from water by its resistance to an electric current sent through it 


Demonstration model 
airplane’ con- 
trols that are said to 
make flying as easy as 
operating an automobile 
compressed 


NEW CONTROLS DRIVE 
PLANE LIKE AUTOMOBILE 


AIRPLANE controls of a new type, in- 
vented by a former Army pilot, are de- 
signed to make flying a plane as easy as 
driving a car. The conventional control 
stick, and rudder bar or stirrups, are elim- 
inated. The ship is nosed up or down by 
depressing the toe or heel, respectively, of 
a foot pedal. To make a turn, the pilot 
simply spins a combination steering wheel 
in the desired direction. The wheel is com- 
posed of two split sections mounted one be- 
low the other. One operates the rudder, for 
directional control; the other, the ailerons 
governing lateral inclination or “banking.” 





Below, exterior of the new beetle-shaped automobile, as seen from the 


Auto Provides Club Car For Highways _ 


rear quarter. Photo at right shows the unusual interior arrangement 
which affords its passengers all the comforts of a cozy drawing-room 


“Forwarp” and “aft” are terms used may be arranged about a folding 
while a wide rear seat, equally movable, 


by the maker in describing cruiserlike ac- 
of the of the new car, the unconventional ma- 


commodations of a beetle-shaped automo- may be swung around lengthwise 
motor- car to serve as a lounge. 


bile just introduced to American 
body low center of gravity insures 


ists. Easy chairs within the roomy 


BUILDS WORLD’S BIGGEST FIDDLE 











Fourteen-foot bass viol being played by 
its builder with the aid of a platform 





ALONG with several other original 
and curious musical instruments, an 
elderly violin maker of Ironia, N. J., 
has built what he believes to be the 
largest bass viol in the world. It is 
fourteen feet tall and the sound box 
alone measures seven feet in height. 
The bridge is so far above the ground 
that the giant fiddle can be played only 
with the aid of a platform. The neck, 
bridge, and tailpiece are detachable to 
make it more easily portable. Of the 
several instruments invented by the 
builder of the huge bass viol, the 
strangest is a “horn of plenty” harp, 
with forty-three strings and a sound 
box like the horn of a public address 
system. A hybrid harp and ‘cello, 
known as a lute-harp, a dwarf ‘cello, 
a smaller lute-harp, and a queer violin- 
like instrument with three necks and 
harp strings, complete his collection. 


A landscape gardener by profession, 


he makes violins in his spare time. 


i 


MAGNIFIER HAS BUILT-IN LIGHT 


\ HANDY magnifier with a 
built-in electric lamp has just 
been placed on the market by 
a Texas manufacturer. It Is 
designed especially for the use 
of stamp and coin collectors 
natural history students, and 
others who habitually examine 
small specimens. The lens ts 
pre-set at the proper tocus and 
is enclosed in an aluminum 
housing three inches high. All 
that Is necessary is to connect 
the device to the nearest 
tric outlet and place the speci- 
men beneath it. The interior 


, 
elec- 


of the reflector is finished with 
a dead mat surface t 
dittused illumination through- 
out the field of vision. 


provide 





An extremely 
freedom 





table, from swaying. According to William B. 
Stout, noted airplane builder and designer 


chine is shaped with the primary purpose 
of making steering easier. 


The inventor displays 
a model of a boat to 
be driven by the power 
of waves. In tests, the 
model made a speed 
of five miles an hour 






WAVE POWER RUNS MODEL BOAT 


Usinc the power of the waves to drive a sta- 
tionary power plant has been proposed before, ut 
it remained for a Long Beach, Calif., inventor to 
design a wave-operated mechanism to propel a boat. 
Models used to try out the odd principle are re- 
ported to have shown surprising speed in tests, one 
miniature eighteen-inch craft attaining a pace of 
five miles an hour. Similar gear, the inventor sug- 
gests, could be applied to any full-sized craft, and 
could be attached or removed at will. The equip- 
ment comprises three fins attached to flexible joints, 
which are set vibrating by the slightest motion of 
the water, and are interconnected in such a way 
that they transform the vertical movement of the 
waves into impulses that drive the boat forward. 





Close-up of model, showing fins that gather energy from waves 
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The Man 


PARADOXICAL FROGS of South Ameri- 
ca are bigger when they are young than 
when they are full-grown. 


FIFTY YEARS AGO, only ten electrical 


companies existed in the whole world. 





THREE-DIMENSIONAL ILLUSTRATIONS 
form a feature of a new textbook cn phys- 
ics. The pictures, in pairs, are viewed 
through a stereoscope which accompanies 
the volume. 








STARFISH MUSCLES can exert a steady 
pull for forty-eight hours. 


TWO LETTERS, posted in New York at 
the close of a business day, will both ar- 
rive at their destinations at the same time 
if one goes by air mail to Omaha, Neb.; 
the other by ordinary delivery across the 
Street. 





ONLY MEN of fifty-five or older can 
work in one department of a Detroit auto- 








mobile factory. Their jobs require  pa- 
tience and experience. 
THE NAME of Stradivarius has been 


forged more than any other in history. For 
more than two centuries, imitations of his 
famous violins have appeared in all parts 
of the world. 

SEA WORMS have 20,000 barbed bristles 
which they shoot like arrows at their 
enemies. 





WHEN tea was sweetened with molasses, 
it sometimes turned to ink. The iron which 
entered the syrup from kettles in which it 
was boiled combined with ‘tannin in the 
tea and produced black iron tannate, now 
employed as an iron ink. 


AH, AN ODE 
TOTEA? 





ee 





GIRAFFES were nearly wiped out by 
World War bullets. Their long necks broke 
telegraph wires strung on poles by colonial 
troops in Africa and orders to shoot the 
animals on sight resulted in the destruction 
of large numbers. Since the war, special 
regulations have protected them and they 
are rapidly multiplying again. 


RED AUTOMOBILES are prohibited by law 


in Minneapolis, Minn. 
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MODIFIED and improved design of 
his “vacuplane,” differing markedly 
from its predecessors (P. S. M., Jan., °32, 
p. 57), was recently demonstrated by its 
inventor, E. M. Lanier, at Miami, Fla. 
This odd craft is provided with suction 
cells on its upper surface, which are said 
to increase the lift and reduce the re- 
quired wing area. The new model weighs 
360 pounds, is only sixteen feet long, and 


MOVING GADGETS 
MAKE NEW “ART” 


Moror-prRIVEN art is the crea- 
tion of Alexander Calder, sculp- 
tor, who recently exhibited some 
of his remarkable designs at the 
University of Chicago. His “pic- 
tures” consist of abstract designs 
of disks, balls, rods, and wires 
that are simultaneously set in 
motion by pulleys and springs, 
of which an example that he 
calls “Black Frame” is illustrated 
at right. According to Calder, 
the rocking and bouncing objects 
present a new medium of artistic 
expression. 


INVENTOR TESTS NEW SUCTION PLANE 






is reported to have a speed of ninety-six 
miles an hour. The plane is shown above 
with its inventor, at left, comparing notes 
with his pilot on the machine’s performance. 





REPRODUCE ANCIENT SIEGE ENGINE 


WEIGHING eleven tons, a giant catapult 
built in Hollywood for use in a motion 
picture depicting the Crusades is claimed 
to be the largest single movie “prop” in 
the world. Its size may be appreciated 
by comparison with the men standing be- 


aed 
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Full-size reproduction of an ancient catapult made for use in a motion picture of the Crusades 


side it in the picture below. The sham 
war engine closely resembles those actual- 
ly used in ancient sieges, to hurl rocks 
weighing up to 1,800 pounds. The crude 
projectiles were not directed against the 
defenders, but at their fortifications. 
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SHUTTERS SHIELD PLANE 
ENGINE FROM COLD AIR 


To SHIELD its engine from frigid winds, 
an airplane destined to ply the world’s 
most northerly air route has been equipped 
with a new kind of air shutter. 
7 from the cockpit, the device cuts off 

r both from the cylinders and the crank- 
case of the engine. Previous types of 
shutters have protected the crankcase 
alone. With the shutters closed, the plane 
is said to gain five miles an hour in speed. 
The plane is also provided with rubber 
mats on the sides of the fuselage to pro- 
tect it from ice thrown by the propellers. 
It has just been delivered for use in Alaska. 


CARVES STATUES OF ICE 


WirtH his studio kept at a temperature 
of eighteen degree F., a Memphis, Tenn., 
sculptor carves 400-pound cakes of ice 
into statues for advertising purposes. 





loreseen lo! 
use In peace and war by Dr. William W 
Christmas, pioneer aircraft designer, who 
recently exhibited a model of such an ait 
terminal. In his plan, incoming planes 
land upon the bowed roof of the airport, 


SUBTERRANEAN airports are 





Control- 





MODEL SHOWS SUBTERRANEAN AIRPORT 


also serves as a terminal 


SYNTHETIC ECHOES MADE FOR TALKIES 


CRANE MOVES 








CROPHONES TO 
FOLLOW PERFORME 
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Diagram shows how twin microphones get 
an artificial echo for realism in talkies 
BY HARNESSING echoes, sound men : 
are adding new realism to the talkies. i 
Recent scientific discoveries have shown 
them how to deaden unwanted reverbera- 
tions or create artificial ones at will. A t 
pioneer in this field, Prof. Vern O. Knud- 
sen of the University of California, built 
a test chamber in which a louspeaker pro- iJ 
duced an artificial shriek, and a spinning 
paddle kept the air stirred while the 
echoes died down. By measuring the time ; 
this took, he compared the sound-absorb- Testing a sample of building material for 
ing qualities of materials ranging from sound absorption in a special test chamber . 
burlap-covered board to a strange mineral 
substance that absorbs sound like a back from walls and furniture in a small 
sponge. or large room. To supply realistic, con- 
Another problem long baffled sound  trollable echoes, movie technicians ar- 
men. When an actor walked away from ranged twin microphones as shown in the 
the camera, his voice continued to sound’ diagram. The nearest one picks up the 
near. The fact is that we judge the dis- voice first, and the other obtains an ap- 
tance of a sound we hear not only by its parent “echo,” the spacing being chosen ; 
loudness, but also by echoes that bounce — to produce any desired time lag. 
TUBES REPLACE STRINGS IN PIANO 
A PIANO that never needs tuning has been constructed by 
a Los Angeles, Calif., inventor. Its chimelike notes are 
sounded upon forty-nine tubes of metal alloy, which re- 
place the usual steel strings. A standard keyboard is used 
to play the odd instrument, which has a compass of four 
octaves. The inventor has made instruments fifty years. 
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and travel down ramps 
to lower levels to dis- 
charge passengers and 
cargo The structure 


for pneumatic mail tubes. 
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Novel piano in which tubes of metal alloy replace usual strings 
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ADJUSTABLE HOOK 
HOLDS DOOR SHUT 


AN ADJUSTABLE hook that 
may be lengthened or short- 
ened as desired is a newly in- 
vented household convenience. 
The adjustment, made by turn- 
ing a milled collar, aids in fast- 
ening a warped door or screen. 
It also provides a means of 
tightening the hook to serve 
as a lock, closing the door so 
tightly as to prevent a would- 
be intruder from prying the 
crack of the door open in an 
attempt to gain entrance. 





Arrow points out milled collar 
that regulates length of hook 





BoMBING a fire to put it out is an in- 
novation foreshadowed by recent success- 
ful experiments at Rome, Italy. The anti- 
fire bombs tried out for the first time in 
these tests go into action at the ends of 
long poles. Exploding, they scatter a 
smothering blanket of chemicals on the 





MAGNET IS 
USED LIKE 
A BROOM 


A “MAGIC MOP” 
is the answer of 
General Electric 
engineers to the 
problem of getting 
rid of ball bearings 
spilled on their 
factory fioor. The 
magic is provided 
by a sliding elec- 
tromagnet on the handle. Pushing the mag- 
net down automatically energizes it for 
picking up the bearings. When the magnet 
is raised the power is cut off, and the 
metal balls drop into a receptacle for dis- 
posal. 











Picture shows ball 
bearings clinging to 
electromagnetic “mop” 
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British engineers turned out a car that has no 
counterpart. A long slot at the whalelike snout 
of the monster admits air to cool the huge 


BURSTING BOMBS SMOTHER FIRE 


NEW RACING CAR RESEMBLES WHALE 


For Sir Malcolm Campbell’s latest assault 


flames, as shown in the pic- 

ture above, which was made 

as the bombs were being demonstrated in 
use against an artificial blaze. The picture 
at upper right gives a close-up view of one 
of the bombs held on a fireman’s pole. It 
suggests an oversize rifle grenade. 
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engines. Guiding the Juggernaut from a sunken 
upon the world’s automobile speed record, cockpit, the driver is shielded from the terrific 
air blast that occurs at speeds of more than 
four miles a minute. The great bulk of the 
car is occupied by its powerful engines. 


PRACTICE GRIP FOR GOLF 
CLUB IMPROVES PUTTING 


LEARNING the correct golf stroke in 
putting is said to be made easy by prac- 
tice with a diminutive attachment for the 
club, comprising a revolving grip and a 
clamp for attachment. When the grip is 
held against the leg as shown below, and 
the other hand is used to swing the club, 
it naturally follows the motion of the 
“pendulum stroke” that skillful golfers use, 
and increases accuracy of shots. 





W HETHER prospective 
music students have suffi- 
cient inborn talent to jus- 
tify their studies is re- 
vealed by a novel testing 
device developed at North- 
western University. It con- 
sists of fourteen steel tun- 
ing bars, each differing in 
pitch from the next by 
only a quarter of a tone. 
If a subject can distin- 
guish one from the next 
when they are struck, he 
is qualified to play a 
stringed instrument de- 
manding a sense of pitch. 
If not he must stick topiano. 


29 






















































LET ME HELP YOU PLAN 








Your Camping [rip 


AKE enough bedding for com- 
fort, an insect-proof tent, only 
enough food to last. Add fishing 
tackle, matches in a waterproof 
box, a compass, a little concentrated food 
for emergencies, a strong knife, and a gun. 
Mix it with nature for two weeks. There 
you have the formula for a successful and 
comfortable camping trip, no matter 
whether in the woods of Maine, the Oz- 
arks of Missouri, or among the lakes and 
streams of the California mountains. 

During the last ten years, I have packed 
many parties into the high 
Sierras of California. With- 
out exception, those who 
had the best time were 
those who had the fore- 
sight to carry enough con- 
veniences to shorten the 
daily camp routine and give 
them maximum hours on 
trails and lakes. There’s no 
need for those accustomed 
to easy living to punish 
themselves by a too rigor- 
ous routine in the open. 

If you plan to pack in 
to some spot inaccessible 
by automobile, put up all 
your groceries in small 
boxes, such as canned-milk 
cartons. Try to have all of 
about equal weight. Each 
pack animal will carry 








ae 







from 150 to 200 pounds, de- 
pending upon altitude and the 
distance to be packed; and the 
load must balance. Also, equal- 
ized loads in small packages 
make it possible for a horse to 
carry forty to fifty pounds more, 
thus saving time and expense. 
Later, the boxes will prove use- 
‘ul as shelves for toilet accesso- 
ries in tents and as storage space 
for food. 


The author exhibits a 
pack horse properly 
loaded with tents, bed- 
ding, and _ groceries 


Since there are limits to the 
load you can carry conveniently 
—and this is true whether you 
use pack horses or your car— 
take no more than is necessary. 
Foodstuffs are particularly heavy. 
Sit down with pad 
and pencil and plan 
each meal before you 
start on your trip. 
You will find you re- 
quire less than you 





would buy if you 
guessed at the 
amounts. 

Unless you take 


along a trailer, suit 
cases have no place 
in camping trips. It 
is better to pack all 
small objects, includ- 
ing blankets, pillows 








FOR OPEN 





HANGING CUPBOARD 


Open food should be kept in a box suspended from 
makes it weatherproc 
as seen at the right 


A rubber poncho 
1 


a rope. 
and can be use 


as a cipe, 


FOOD 
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and boots, in duftel 
bags, fourteen inches 
in diameter and thir- 
ty-six inches deep, 
for convenience. 
























































A single-pole tent like this will accommo- 
date three people. Mosquito netting keeps 
insects out, The flap can be left up or down 


Soft objects, such as bedding, may go 
in one, while bottles, pans, and the hard 
items go in the other. Separate metal 
and glass objects by layers of cloth or 
a pair of socks, not only to distribute 
the weight but also to prevent rattling. 
More than one pack horse has become 
frightened and bolted down a mountain 
trail because he heard a wash basin rat- 
tling against a flash light. Place cloth- 
ing and accessories needed first at the 
top, particularly if you plan to stop on 
the way to your camp spot. 

Do not pack in more than ten miles 
unless you are accustomed to riding, 
and plan to reach your camping spot 

by noon. This gives you time to pitch 
your tent, make cooking arrangements, lay 
out a cupboard, and be ready for hiking, 
hunting, or fishing when the sun breaks 
through the trees early next morning. If 
possible, select a spot which is shady dur- 
ing the day but receives the morning sun. 

By giving your attention to a few de- 
tails during your first day in camp, you 
will minimize your labors for the remain- 
ing weeks. Tents, stoves, and food should 
be placed in protected areas and fastened 
firmly to the earth or trees as protection 
against wind, rain, and insects. 

Be sure to have plenty of ventilation in 
your tent. As a safeguard against colds, 
it is better to have a floor. Most modern 
tents come with a canvas flooring of the 
same color and material as the roof. A 
mosquito-netting flap and a window of the 
same material will permit you to sleep in 
the open air and yet protect you from the 
annoyance of insects. In cold or wind, 
close the flap but leave the window slight- 
ly open. A raised section of canvas at the 
base of the entrance not only helps keep 
the floor dry, but also prevents the en- 
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How a real packer cinches up a 
load. Right, a windbreak be- 
tween two trees shelters the 
camp larder from the weather 


trance of snakes effectively. 

If heavy rains are likely, 
dig trenches and throw up em- 
bankments on the high sides. 
These will turn any water that 
may threaten to wash over 
your site. 

If you insist on cooking 
over an open fire, you will 
enjoy your food, but not its 
preparation. An outdoor stove 
may be easily built up of rock 
and a single sheet of heavy 
metal for the top. Be sure to 
face any open stove toward the 
prevailing wind in order to 
take advantage of natural draft 
conditions. It is essential to 
carry along a single length of stove pipe 
j to stimulate the draft and carry smoke 
away from the cook. 

I prefer a small gasoline stove. You can 
transport this type easily as a small pack- 
age, about four inches thick and eighteen 
inches square. It is supported by legs which 
fold into a very small cardboard box. Fuel 
is no problem, since one gallon of gasoline 
will cook meals for a week. A portable 
oven, which folds into a package scarcely 
more than an inch thick, fits the top of 
this stove, making the baking of biscuit 
and cakes an easy matter. 

Both the broiling and baking features 
may be combined in a single sheet-iron 
stove, fed with twigs and chips. This stove 
may be set up quickly by attaching the 
legs and fitting two lengths of stove pipe 
to the collar on top. It heats quickly. The 
advantage of this stove lies in the fact 
that it is light and may itself be packed 
with light utensils. Draft may be con- 
trolled by a damper which regulates heat 
inthe oven. Cost is so small that the stove 
may be discarded at the end of the season. 

Here are two methods I have found 
useful on the trail when traveling light. 
For frying a pan of fish and boiling coffee, 
I unfold the sheet-iron stove, cram a sin- 
gle newspaper page within it, poke in a 
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A veteran packer 
of the Sierras 


tells you how to 


in the outdoors 
more comfortable 


and pleasant 


ae By 
Billy Mowlds 





make your vacation 








A HANDY CAMP STOVE 


A collapsible sheet-iron stove 
in use for frying fish. It can 
be folded into a package an inch 
thick and about eight inches square 


few chips, and have a roaring fire in a minute. 
This little stove folds into a flat package, may be 
carried in the saddlebags, and provides a fire as 
hot as any range. It can be folded in a few sec- 
onds and made ready for another journey. 

The second method consists in converting a two- 
pound coffee can into a stove which provides a fire 
hot enough to boil coffee and heat beans. Punch a 
few holes near the bottom, fill it half full of sand 
or loose dirt, place it on three or four rocks, and 
cover with any available open metal, such as 
screen or two or three metal rods. Then pour a 
cupful of gasoline over the dirt, and touch a 
match to it. If stirred occasionally, the gasoline 
will continue to flame until its purpose has been 
served. 

In arranging your larder, remember that insects 
prefer sweets; ehipmunks and squirrels attack any- 
thing they can reach; bears have a yen for sweets 
and meats and, in some climates, wet foods left 
open will spoil in a few days. Canned goods, foods 
in jars having tops, and sundries, may be left in 
the open. I have found it a 
good practice to build two 
shelves between adjacent trees, 
tying a piece of canvas at the 
back to serve as a wind break. 
This provides room for three 
tiers of supplies. Flour, corn 
meal, bacon, eggs, and opened 
packages should be swung ina 
box from a rope and covered 
by a tarpaulin or rubberized 
cloth. Wire the lower end to 
a tent peg driven into the 
earth immediately below. This 
arrangement is proof against 
both storms and small ani- 
mals. 

Even if you pack into the 
woods or mountains away 
from the stores, you may en- 
joy fresh eggs and butter no 










A permanent camp stove built up with stones and 
steel. It faces into the wind for draft, and has a pipe 


matter how long you remain in camp. Keep eggs 
in their cartons on the shelf. Place the butter in 
a pail and set it in the shallow water of a lake or 
stream, anchored or tied to a log for safety. The 
water should almost, but not quite, cover the pail. 
In this way, you can keep the butter cool and solid. 

Fruit should be eaten at every meal and one 
large can of vegetables or fruit serves four people. 
Breakfast of buckwheat cakes, pears, and coffee 
may be prepared in short order. For dinner, fish, 
lima beans, biscuit, young berries, and tea or 
coffee, may be cooked (Continued on page 107) 



































































ALASKA WILL GET A 
ALLED the world’s 
first floating brewery, 

the remodeled sailing ves- 

sel Alumna may set a 

new style in beer-making 

methods. Originally a Pa- 
cific lumber carrier, but 
forced off the sea by the 
competition of tramp 
steamers, the old craft 
has just been returned to 
service—this time as a 
complete manufacturing 
plant for beer, with a ca- 
pacity of 250 half-barrels 
daily. A deck house was 
built forward to provide storage space for 
the raw materials and for the finished 
product, while fourteen fermenting vats 
of 100-barrel capacity each were installed 
in the hold. Present plans call for the 
beer ship to be towed along the Alaskan 
coast, making beer as it goes and selling 
it at every port. Smaller boats will also 


t 


distribute the product to fishing fleets and 
isolated settlements. Since freight charges 
account for a large part of the cost of 
supplies purehased in Alaska, the innova- 
tion in beer making is expected to lower 
the price of the beverage materially and 
If so 


to make the enterprise profitable. 





A view aboard the seagoing brewery, showing 
a few of the drums in which beer is stored 





Ship Becomes Floating Brewery 


REAL SCHOONER OF BEER 
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the owners foresee a 
new use for hundreds 
of old ships and barg- 
es now idle in Ameri- 
can ports, which could 
be bought and trans- 
formed into floating 
breweries at a fraction 
of the cost of erecting 
plantsashore. Thissav- 
ing would be in addi- 
tion to the economies 
effected in delivering 
the product to distrib- 
utors and consumers. 


The old 
which 


Left, workmen printing photographic 
decorations on clay and dusting the 
sticky image with pigment for firing. 
Below, one of a pair of color plates, 
and the finished tile printed from it 
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PHOTOGRAPHS REPRODUCED ON TILE 


TRANSFERRING photographic decorations 
to clay tile is said to be made commer- 
cially practical through a method recently 
developed. In the new process, the photo- 
graph is reproduced in large and small 
dots on a plate resembling a half-tone en- 


graving, except that it is etched more 





deeply. The image is then transferred to 
a flat tile with the aid of an offset flexible 
roller, in a tacky, combustible material 
that serves as an adhesive for pigment 
dusted upon it with a powder puff. When 
the tile is placed in the furnace for firing, 
the color is burned into the clay. 
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lumber carrier, 
its market 


formerly a 
directly to 


Alumna, 
beer and deliver it 


MIRROR ON TRAP MAKES 
MICE RACE FOR BAIT 


To LURE mice to their destruction, an 
illinois inventor is introducing a small 
convex mirror to be attached to a trap, or 
set near-by. A mouse that sees its reflec- 
tion in the wide-angle mirror, the inventor 
maintains, will imagine it has competition 
and will rush for the bait. Whether or 
not this is sound mouse psychology, traps 
equipped with the mirrors are said to have 
proved effective in disposing of rodents 
where they have been put into use over 
considerable periods of time. 





The mirror attached to this trap is supposed to 
trick greedy mice into taking the bait promptly 


CAR HAS WHEELS IN DIAMOND PATTERN 


WITH its four wheels arranged in a dia- 
mond-shaped pattern, a novel type of car 
proposed by Gabriel Voisin, French air- 
plane builder, would have unusual maneu- 
verability. The center wheels revolve idly 
upon a common axle. Single wheels at 

ront and rear are used for steering, and 
operate interconnectedly. The motor, at 
the rear, drives the hindmost wheel. The 
model shown turns in very little space. 
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STAN DARD -GAUGE 
TRACK 
Two Monorail Cars Cart lise Existing 
Rails Of Standard Single Track 


PROPELLER PULLS CAR 
FORWARD AND TO INSIDE 


AIR PRESSURE y aN 
AGAINST RUDDE 
PUSHES CAR & 
TOWARD : 


INSIDE OF #7 
CURVE 











Automatic Controls | 

Cause Car to lean 

Toward /nside 
of Curve 











Drawings show artist’s conceptionof the 
proposed monorail car that would operate 
on standard-gauge railroad tracks. The 
unique balancing mechanismisalsoshown 


N ONORAIL cars capable of using the 

rails of existing transportation lines 
are proposed by a Cleveland Heights, Ohio, 
inventor. Thus he would obviate the ex- 
pensive new construction called for in 
many monorail projects, and would pro- 
vide a self-propelled vehicle that could be 
used by railroads either to replace or to 
supplement regular trains. 

Since the new car is designed to ride 
wholly above the supporting rail, some 
means is required to prevent it from top- 
pling. The ingenious mechanism worked 


BOLT DRIVEN 
INTO STONE 
LIKE A NAIL 


AN EXPANSION 
bolt just placed on 
the market can be 
driven like a nail in- 
to brick, stone or 
concrete. Made of spring steel, the bolt is 
slit for about half its length and the two 
sides forced apart to form a bulge. The 
end of the bolt is inserted in a hole drilled 
in the stone or concrete, and driven into 
place with a hammer. The bulging sides 
exert a tremendous outward pressure, 
holding the bolt firmly in place. It is 
made with several types of head. 
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HANGING 
TYPES OF 
MONORAIL 
CARS HAVE 
CENTER OF 
GRAVITY 
BELOW 
TRACK 
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RADIAL MOTOR: 
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out by the inventor operates on the prin- 
ciple that a bicycle rider uses to remain 


upright. The air propeller that pulls the 
car is so mounted that it may be turned 
toward either side to counteract any ten- 
dency of the car to tilt, much as a man 
on a bicycle leans toward the inside of 
the curve in making a turn. An additional 
means of balancing is provided by an air 
rudder at the rear of the car. The two 
balancing devices are interconnected and 
operated automatically by a compressed- 
air mechanism, in response to the action 





\ GEARED 
PROPELLER ON 
DP SWIVEL SUPPORT 

















ene Car Rides Ordinary Tracks 


NEW MONORAIL 
CARS HAVE 
CENTER OF 
GRAVITY ABOVE 
TRACK AND 
ARE BALANCED 
IN THE MANNER 
OF A BICYCLE 














\ RUDDER AND FIN 


RUDDER AND PROPELLER, 
AUTOMATICALLY CHECK 
~ ING TENDENCY OF CAR 
TO TILT 


, >< AIR VALVE 


| COMPRESSED- 
7- AIRTANK 


p— LUGGAGE 
COMPARTMENT 


RETRACTABLE 
OUTRIGGER IS LOWERED 
ON LY AT STATION STOPS 


of a sensitive pendulum that detects any 
deviation from an upright position. When 
the car stops at a station, outriggers on 
each side may be lowered to support the 
car on auxiliary wheels. 

Even more similar in operation to a 
bicycle is a simpler form of the monorail 
car designed by the inventor for light 
traffic. Here the automatic balancing con- 
trol is dispensed with and the driver bal- 
ances the car with a hand lever resembling 
bicycle handlebars. In the smaller forms, 
either propeller or rudder may be omitted. 





TELESCOPE CAMERA 
MAKES LONG.SHOTS 


To cet close-up pictures of 
mountain scenery from distant 
points of vantage, a photog- 
rapher has constructed a cam- 
era resembling a_ telescope. 
Sliding cylindrical sections give 
it enough extension to accom- 
modate a lens of four-foot focal 
length, which makes a remote 
peak seem only a few steps 
away. To hold the instrument 
steady in the wind, its owner 
has supplemented its standard 
tripod with a two-legged brace 
attached to the rear of the 
platform. 














Long-range camera mounted on its novel wind-resisting base 
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aboratory of Warfare 








Col. R. H. Kelley with some of the equipment under test 
by the Department of Experiment. He is holding a dum- 
my one-pounder shell drilled for economical target prac- 
tice. In circle, gas mask that permits wearer to talk 


By THomas M. JoHNson 


N HAZY Georgia sunshine, a The —-_ 

[er ; nn wale ce hgures in the 

soldie I with a garden hose was ls ah ae 
sprinkling water on a blanket right show what 
spread upon the ground. He modern armor- 

was trying to soak it through and preccing = ma 
hr rh Presently. he looked ; chine-gun bul- 
througn, Tes¢ ntly, ne ooked up at lets wodld do to 
two American flags floating over- men in a World 


head, one so faded that its blue had War model 
tank. They were 


become gray, and its red, rusty nh tn a aan 
salmon. With a pocketknife, the test of the new 
soldier cut a generous strip of cloth anti-tank weapon 
from each flag. Then he entered a 

low, wooden building. 

Open-mouthed, I stared after him 
Over the door, I saw a sign: “Department of Experiment.” 

I knocked, opened the door, and—instinctively—ducked. 

“Tack-tack-tack-tack!” 

The air within was filled with the raucous yammering of a 
machine gun. There was a machine gun in the room, too—bu@ 
it was not firing. The deafening noise came from the hornlike ~ 
mouth of a contrivance resembling a wooden coffee mill, with 
a ratchet and crank. An army officer was turning this crank 
enthusiastically. 

“Is that an experiment?” I shouted. 

The officer stopped turning the crank, and grinned. 

“Not any more,” he replied. “It works, as you can see— 
and hear. Makes target practice more realistic, and more 
practical. Sounds as if someone was shooting off thousands of 
dollars’ worth of ammunition. For instance, if we use the 
light ray.” 

Deftly he touched the squat, heavy Browning machine gun. 
From it poured a stream, not of flame and smoke and lead, 
but of light—a slim, graceful ray, that shot across the room, 
filtered over a target, and then, under the officer’s skillful 
guidance, came to rest on the bullseye. 
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Soldier-Scientists Forecast the 
Doughboy of the Future by Tests 
of Everything He Will Use, from 


His Rifle to the Shirt on His Back 





















The soldier on the left is wearing the new pack designed at Fort Benning. 
It gives a better distribution of weight than the old pack, seen at right 
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gadgets, inventions.” 


“Then you’re the fellows I want to see,” I said. “The 
fellows who try out new wrinkles for the Army—if a well- 


conducted army ever has wrinkles.” 


“Well, seriously,” said Col. R. H. Kelley, “the idea might 
shock an Inspector-General, but armies always have had new 
wrinkles. The chap who invented the stirrup, made possible 
the mounted knight who was king of the battlefield for near- 
ly a thousand years. Then another ingenious cuss devised the 
musket, which blew the knight and his armor onto the scrap 
heap. Time after time, such new wrinkles 
have surprised and defeated superior forces, 
and changed the course of history. Some- 
times, the surprise has been on American 
armies. Our job here is to prevent that hap- 
pening again, by keeping abreast of every 
development of science and invention that 


will aid our national defense.” 


So, in time of peace, the Army is always 
tinkering, to keep its tools up-to-date, highly 
efficient, and sufficient in quantity for our 
small Army to learn the best ways of han- on: 


dling them. 


To carry out that policy, Uncle Sam started -¢ 
the Department of Experiment as a part of 
the Infantry School at Fort Benning, near 4 
Columbus, Ga., and just across the Chatta- .% 
hoochee River from Alabama. There, on a 3 


reservation of 99,000 acres in- 
cluding every sort of country— 
mountains, hills, streams, 
marsh, sand—the Army is think- 
ing up and trying out ways to 
do new things well, and old 
things better. 

“Progress results from dis- - 
satisfaction,” says Col. Kelley. 
So they sprinkle water on blan- 
kets of an ingenious new weave, 
to see if they really are water- 
proof; they expose to all weathers 
flags both of standard woolen bunt- 
ing, and of a new fabric of rectan- 
gular weave—and find by test that 
cotton cloth is better. 

The Department of Experiment is 
really a technical laboratory for test- 
ing all projects considered of practical 
value to the Infantry, and for origi- 
nating new ones. At the time of my 
visit, there were thirty-five projects 
under way, including these: 

Investigation of an airplane moor- 
ing kit for use as tent pins; protection 
of motor- and animal-drawn trains 
against aircraft and ground attacks; 
a cooling system for six-ton tanks; 
puncture-proof inner tubes; neckties 
—black, light tan, and khaki; move- 
ment by air of war-strength Infantry 
battalion; enlisted men’s experimental 
packs; plans and specifications for a 
1,000-inch small-arms range. 

In this laboratory, the scientists are the 
director, Colonel Kelley, and Captains 
Negrotto, Ross, Burnap and Rarey; there 
are also nine enlisted men, specialists in 
various kinds of army equipment. The 
laboratory has nearly 5,000 guinea pigs 
with which to experiment—two Infantry 
regiments, the 29th and 24th, Artillery, 
tanks, and aviation. The doughboys of 
the 29th, especially, lead a varied and 
sometimes hectic existence, trying out 
other people’s bright ideas. That new gas 
mask, for instance, with the canister tucked 
inconspicuously at the back of the wearer’s 
neck; just try making a long hike half 
smothered in the face piece, with the can- 
ister bumping and chafing the base of your 
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“Pretty good practice,” he explained, “and costs almost 
nothing. That’s our job here—experimenting with new ideas, 





brain! “We'd rather get gassed!” say the 
boys of the 29th. 

Eating waterless-cooker meals was not 
so bad. Neither was sleeping on experi- 
mental pillows of chicken feathers instead 
of the traditional Army cotton. As for the 
natty new “elastique” breeches and snap- 
py laced knee boots, as veteran Sergeant 
Burns remarked, “They make a good- 
looking soldier look better.” 

“Benning,” as the Army calls this odd 
experimental laboratory, is also a sort of 
military style show, with the doughboy 
demonstrating what the well-dressed sol- 
dier of tomorrow will wear. On his head 
he has neither the stiff garrison cap nor 
the broad-brimmed Stetson of imported 





























A new trick for using the light Browning machine gun 
against aircraft. Left, heavy machine gun equipped 
with light-beam device for bulletless target practice 














What the well-dressed doughboy will 
wear. Above, three views of the all- 
purpose combination hat and cap. Left, 
examples of evolution in trench helmets 


fur, but a combination overseas 


rabbit 
cap and sou’wester, of domestic wool or 
cotton. It is light, and can be folded thin 


and flat to slip into a pocket. It looks 
jaunty, with brim turned up in back and 
down in front, to protect the eyes. Turn 
down the brim all around, and it shelters 
the ears and back of the neck. ‘There may 
even be a new steel helmet, looking some- 
thing like a brown derby, designed to pre- 
vent rocking on the head. 

His shirt is no longer flannel, but serge, 
specially reinforced. His necktie may be 
blue for Infantry, red for Artillery, or yel- 
low for Cavalry, instead of the traditional 
black. His breeches are “elastique”, a 
soft, pliable corduroy; grayish in color, 
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and lighter than his comfortable, roll-col- 
lared coat. Next summer he probably 
will wear yellowish khaki, shown by a 
three-months test to be fadeless under sun 
and rain. 

On his feet, the doughboy will wear 
knee-length laced boots of tan leather, or 
perhaps a new woven cotton wrap puttee, 
and a new all-purpose shoe, with bellows 
tongue and rubber heels. These were 
evolved to replace the field shoe and the 
canvas legging that let dirt work into the 
shoe tops. For active service, Technical 
Sergeant Leroy F. Nicholson has proposed 
a loose jacket of blanket cloth. 

Designs for new packs have been sub- 
mitted by Sergeant Nicholson and Ser- 
geant Walter S. Hurley, to save the dough- 
boy from the bent back millions of his 
comrades have suffered from the present 
sausage-shaped pack. Both new packs ride 
high on the shoulders with center of gravi- 
ty close to the body, so the wearer can 
stand straight. Including clothing, rifle, 


‘Tiny Power Plant Serves N 


\ ' THEN a Woodman, N. H., housewife wants to 
use her vacuum cleaner or listen to the radio, 
brother or sister runs down to the river and 

The midget 
power station is believed one of the smallest in the world. 
Some time ago the men of nine families of the neigh- 
borhood got together and built a dam across the Little 
Ossinee River, also erecting a power house that meas- 
ured eight by ten feet. One of the group supplied a 
turbine wheel and generator. Poles, timber, and boards 


starts the municipal hydroelectric plant. 


were cut from the land of the members, 
The men put up the poles and strung 
wires to their homes and to two com- 
munity club rooms. Each family wired its 
own house to suit itself. 

If a family wants light or power during 
the day, some one goes to the power house 
and presses down a two- by four-inch 
lever, taking a half hitch around it with a 
piece of rope to hold it down. This raises 
a gate and allows water to flow into the 
penstock and to the turbine wheel. Throw- 
ing off the hitch of rope drops the gate 
and stops the generator. After dark, the 
plant is usually in continuous operation. 
The consumers share equally the cost of 
maintaining the tiny station, the total ex- 
pense amounting to about $1.25 yearly for 
each family. This also covers a tax of $6 
a year collected by the town. 
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NEW TRICKS FOR MOVING TROOPS 


At the left, infantrymen ‘are seen testing a 
portable footbridge designed for crossing 
streams under fire. Balsa wood was found to 
be best for the floats. Below, a standard auto- 
mobile made into a scout car for open warfare 


















and pack, the soldier’s load will be limited 
to a third of his weight, which is all he 
should carry. Soon the faithful guinea 
pigs of the 29th will be testing them out 
in hikes and maneuvres, day and night. 
If the new pack makes a hit, the dough- 
boy will no longer tote the half of a can- 
vas pup tent for use in bivouac. He will 
lay a sleeping bag upon the ground, crawl 
in, and close the bag with a slide fastener. 
If he uses blankets, they will be of a new 
waterproof weave, looser but warmer than 
the old Army blankets and designed by a 
Quartermaster Corps. officer, Captain 
Harry Kirsner. Even when he sleeps in a 
tent, the doughboy probably will not be 
“under canvas,” but under twill. Tests 
show this material to be weatherproof, 
strong and sixty percent cheaper than 
canvas, One of the largest circus “big 


tops” is twill, Experimental cotton harness 
was very popular with the mules. They 
scented the straw lining, and ate it. 

The infantryman in the field will have 
better food than before, and without the 
renowned rolling kitchen. Marching along 
with him will come his chow, boiling, fry- 
ing, or baking on a new gasoline-burning 
stove carried on a truck, wagon, or any- 
thing handy. On the back of the stove, 
perhaps will be a contrivance that cooks 
vegetables and meats in their own juices 
without water, by means of tight-fitting 
heavy covers to keep in moisture. It has 
been proved unbreakable in tests. 

The old-time water wagon, too, is on its 
way out of the Army. Uncle Sam’s Gunga 
Din will be a ten-gallon milk can in which 
water can be moved in any vehicle from 
truck to (Continued on page 110) 
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Dam and power house of the tiny hydro- 
electric plant which supplies current to 
nine families at Woodman, N. H. The 
plant was built by the codperating group 


Instead of the complicated switch- 
board of the ordinary power house, 
the Woodman plant uses this prim- 
itive control. Moving a bar admits 
water to the turbine and starts it 
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Drawings by 
B. G. SEIELSTAD 


Sleepwal 


PROVIDE A 


LOCOMOTIVES R3495 AND $3496 RUN- 
NING WILD LAST NIGHT STOP UN- 
EXPLAINED RUNS WITHOUT ENGI- 
NEERS STOP DETAILS FOLLOW STOP 
PLEASE SEND IMMEDIATE ASSIS- 
TANCE 


ANTASTIC tales abound in the lore 
bk: railroad men. Rich in romance are 

the yarns that are spun wherever old- 
timers gather to swap their experiences. 
But it would be hard to find one stranger 
than the true mystery story behind the 
telegram reproduced above—a story, the 
events of which took place so recently 
that their details are fresh in the minds 
of witnesses. 

The original of this startling telegram 
now reposes, along with hundreds of less 
exciting documents, in the files of one of 
America’s great locomotive-building corpo- 
rations. It was an urgent call for aid from 
a southeastern railroad, for strange things 
were happening in the line’s yards at At- 
lanta, Ga. 

Locomotives were walking in their sleep. 
Smoking monsters, weighing hundreds of 
tons, were coursing along the tracks by 
night, with empty cabs and untended 
throttles. This was the astounding story 
with which a baffled railway superintend- 
ent met representatives of the locomotive 
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REAL RAILROAD 





OCOMOTIVES that 
walked in their sleep at 
Atlanta, Ga., not long ago, 
furnished one of the most 
amazing of true mystery 
stories in railroad history. 
The author of this article, 
a locomotive patent expert, 
tells how engineers acted as 
sleuths to solve this mystery 











firm, who answered his call for assistance. 
Under their close questioning, he sup- 
plied the details leading up to the mysteri- 
ous happenings. 

The two locomotives in question, R3495 
and $3496, had been “put to bed” after 
finishing their runs the evening before in 
accordance with the usual practice. In 
other words, they had been run into a 
shed, their throttles closed and locked, 


By 
EDWIN M. MARTIN 





As the engine passed them, men in 
the railroad yards were amazed to 
see that no one was in the cab 


Omotives 


MYSTERY 


their boilers filled with water, and their 
fires banked. The engines had thereupon 
been left to remain “asleep” until their 
next scheduled runs the following day. 

About four o’clock in the morning, men 
in the railroad yards saw Locomotive 
R3495 emerge from its shed and start, 
first slowly and then with increasing speed, 
down a track leading out of the yards. 
This, they knew, was not according to 
schedule. Their surprise gave way to 
amazement as the engine passed them 
and they saw that there was no one in the 
cab. The locomotive was walking in her 
sleep! 

No wonder these sober railroad men 
could scarcely believe their eyes! Here 
was a phantom such as might have been 
drawn from the pages of fiction, suddenly 
materialized into the brusque reality of 
cold steel and whirling drivers. 

Out of the yards and down the track, 
luckily clear, sped the locomotive. Had 
this been fiction, perhaps the 140-ton 
Juggernaut would have wrecked a train 
carrying villainous rivals of its owner. 
This was not fiction, but what did happen 
was just as inexplicable. After several 
miles of somnambulistic travel the loco- 
motive slowed down and stopped, with no 
more apparent reason than it had had at 
the start. Now it is to be noted that 







































The locomotives were chained 
to the track, as a crude expe- 
dient to keep them in the shed 


locomotive $3496 was looked upon as the 
sister engine to R3495. The two were of 
the same type and had been put in service 
at the same time, on similar schedules. 
$3496 had been put away for the night on 
the same track, and almost at the same 
time, as its sleepwalking sister. Now it 
supplied the climax of the nocturnal drama. 

Before the men in the yards had re- 
covered from their surprise at the first 
runaway engine, $3496 rolled out of the 
shed—without a man aboard—and disap- 
peared down the track in apparent pur- 
suit. To complete the episode, it pulled 
up and stopped just behind the first loco- 
motive, as if to keep some clandestine 
rendezvous out there in the darkness. 

In short order, the runaway engines 
were manned and brought back safely into 
the yards. The mystery of their behavior, 
however, remained unexplained. 


‘PECIAL engineers were assigned to 
stay in the cabs of the engines at all 
hours and to report any unusual happen- 
ings. During the nights that followed, the 
eerie drama repeated itself regularly. A 
few hours after they had been “put to 
bed,” both locomotives would mysterious- 
ly start to move; constant vigilance on 
the part of their keepers was required to 
stop them. 

Every precaution, of course, was taken. 
The throttles were more securely locked 
at complete shut-off each night, without 
avail. Examination showed the throttle 
valves in perfect condition, and ruled out 
the simple explanation that leaky valves 
accounted for the engines’ sleepwalking 
proclivities. Eventually, a crude but ef- 
fective expedient was adopted to keep the 
locomotives in their shed—they were 
chained to the tracks! 

No railroad cares to have untended 
locomotives running loose on its tracks 
nor does it want to have to keep them 
chained up to prevent it. 

In its embarrassing predicament, the 
line apparently was dealing with engines 
that had developed human powers of mov 
ing when they desired, and habits of tak- 
ing secret excursions into the night. 

But railroading is built upon science and 


hard facts; therefore mystery could be 
given no place in this enterprise. With 
only such romance as is derived from 


equations and formulas, in their plain 
small office, the locomotive builders set to 
work with their slide rules and charts. 
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And in their usual matter-of-fact way, 
after many hours of careful calculation, 
they at last announced that the problem 
was solved. As with other apparent mys- 
teries, it all seemed simple enough when 
the solution was known; yet arriving at 
this solution involved an elaborate piece 
of scientific detective work. 

To understand just what happened, we 
must look inside one of the locomotives. 
Because the two were virtually identical 
in design and use, a description of one 
applies equally to the other. 

In general, R3495 conforms to the usual 
design of steam locomotives, as shown in 
the accompanying diagram. Steam is gen- 
erated by fire tubes passing through the 
boiler, and is collected in a steam dome. 
Here a throttle valve, when opened, ad- 
mits the steam to a conduit known as a 
“dry pipe,” and through this pipe the 
steam flows to the cylinders and drives 
the locomotive. Any passage of steam 
through the throttle valve, whether from 
leakage, incomplete closing of the valve, 
or any other cause, would cause the loco- 
motive to move forward without human 
control. 

Hence, interest was centered upon the 
operation of the R3495’s throttle. They 
checked each of its interconnected parts, 
shown in the diagram: the throttle lever 
in the cab; a rigid reach rod, extending 
forward; a bell-crank lever, pivoted to the 
“dry pipe,” serving to transmit the mo- 
tion of the reach rod to a pair of vertical 
rods; and, finally, the throttle valve itself, 
open when raised and closed when low- 
ered. All were found in perfect order. 
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Investigation showed that the water 
level in the boiler was normally at the 
bottom of the dry pipe. When the engine 
was called in, however, more water was 
customarily added to the boiler, raising 
the level above the dry pipe. Here was 
the first significant clue. The normal run- 
ning temperature within the boiler was 
388 degrees F., and, therefore, this was 
also the normal temperature of the dry 
pipe. The feed water added when the 
engine was run into the shed was at 199 
degrees F., or nearly 200 degrees cooler. 
Taking into account these facts and the 
length of the dry pipe, which was eighteen 
feet and two inches, the engineers began 
calculations that led to the following solu- 
tion of the enigma: 


HEN the locomotive was housed for 
the night, the addition of the cooler 
water had no immediate effect; but in due 
time it lowered the temperature of the dry 
pipe. In accordance with a well-known law 
of physics, the pipe contracted as ‘it 
cooled, and the drop in temperature of 
nearly 200 degrees caused a total con- 
traction of considerably more than an inch. 
The effect was to draw the rear end of 
the pipe forward by more than one inch. 
Because the bell-crank lever operating 
the throttle valve was mounted on this 
pipe, it also was drawn forward. However, 
the top of the bell-crank lever could not 
move, because it was attached to the 
locked throttle lever. Hence the whole 
bell-crank lever was tilted, the throttle 
valve was raised, steam flowed into the 
cylinders, and the engine began moving. 
On the first night of its sleepwalking, 
R3495 had been supplied with more feed 
water than $3496. This explained why it 
started before the other on its mystery 
trip; its dry pipe contracted more rapidly 
than that of its sister engine. Both loco- 
motives stopped when they had used up 
the relatively small amount of steam that 
is carried in the boiler under such condi- 
tions. Luckily the second engine halted 
before it could collide with the one that 
preceded it on the same track, or the story 
of the runaway locomotives might have 
had a more serious conclusion that it did. 
Once the mystery was solved, it was a 
simple matter to provide a new support 
for the bell-crank lever, independent of 
the dry pipe and on a part of the boiler 
in which it would not be affected by ex- 
pansion or contraction. And the railroad 
men breathed sighs of relief when they 
knew that the sleepwalking pranks of the 
sister locomotives were stopped. 
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Drawing shows the solution found by engineers for the mystery of the sleepwalking engines 
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This picture shows two entrances to caves that are naturally air- 
conditioned for the ripening of Roquefort-type cheese just as in France 


CAVES FOR 


Cheese Making 


DISCOVERED 
IN AMERICA 


ECAUSE an observant scientist no- 

ticed heavy rust on a lantern, dur- 

ing a chance visit to a mushroom- 

grower’s cave, American dairymen may 

now produce a cheese that is said to vie 

in flavor with the prized Roquefort of 
Fi France. The telltale rust convinced Prof. 
4 W. B. Combs, of the University of Min- 
nesota, that sandstone caverns of the 

| Mississippi River bluffs matched Euro- 
pean caves in providing just the right tem- 
perature and humidity for ripening this 
; delicacy. As a trial, he had 10,000 pounds 
of Roquefort-type cheese prepared from 
cow’s milk and ripened in one of the caves. 

The experiment, it has just been an- 


| nounced, has been completely successful, 
F yielding a product of fine flavor, and con- 
sequently, Prof. Combs 


concludes that Minnesota 
alone can produce as much 
Roquefort-type cheese 
yearly as the whole coun- 
try now imports. 
. What makes this project 
commercially practical is 
simply that the natural 
caves remove need for ex- 
pensive air-conditioning; 
for no mystery of climate 
y or geography determines 
what cheese can be made. 
Nature need not even be 
depended on to provide 
the particular bacteria and 
molds that help develop 
the flavors of various types, 
because government agen- 
‘cles now supply pure cul- 
tures of the organisms. 
Only slight variations in 
the fundamental processes 
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Testing for maturity, in the 


First, the proper mold is put 
to work within the cheese 
Salt checks surface growths 





Above, scraping to resist further the unwel- 
come external fungi. In the meanwhile, the 
blue-green veinings of typical Roquefort are 
developing within. Left, machine punching 
tiny holes that admit air to speed ripening 


of cheese-making—curdling the milk, cooking, 
salting, and shaping the curd, and ripening the 
new or “green” cheese—are needed to produce 
all the 400 or more named varieties of cheese. 
Common American cheese 
owes its mild flavor to be- 
ing placed in cold storage 
almost as soon as made. 
Swiss cheese, in contrast, 
is ripened for weeks or 
months in a warm cellar to 
favor development of gas- 
forming bacteria. Camem- 
bert, Stilton, and Roque- 
fort are among the varie- 
ties that derive their pi- 
quant flavor from molds; 
the greenish-blue mold of 
Roquefort is cultivated on 
moist bread, dried, and 
sprinkled with a salt shak- 
er between layers of the 
new cheese as it is shaped 
in hoops. An expert can 
tell from the sound made 
when a Swiss cheese is 
tapped, whether it is yet 
mature. 





cave. The flavor improves as the mold increases 







































































RAFFIC lights are a recent innovation in a 
great Russian newspaper plant, where they speed 
up the work of handling the plates from which the 
paper is printed. These curved metal plates are 
cast in a stereotyping shop and are transported to 
ms and from the big rotary presses on an endless con- 
= veyor. The light signals, and a warning siren, ad- 
; S vise the press tenders which plates are on the way. 
An operator at a switchboard in the stereotyping 
shop controls the signals. Frequent changing of 
plates makes such a system highly valuable. 


Signal lights, shown above, tell Russian pressmen which plates are on their way from 
the stereotyping shop. Right, operator at switchboard controlling the signal system 


FLASHING NEON LAMP 
TESTS IGNITION 


A NEw instrument, shown at right, 
for checking the timing of a car’s ig- 
nition system, contains a neon lamp 
that flashes simultaneously with the 
spark in the cylinder. If the timing 
is accurate, a mark on the flywheel 
appears to stand still. If not, its po- 
sition with reference to a second 
mark on the flywheel housing, shows 
if the firing is too early or too late. 
$y special procedures, it is also pos- 
sible to synchronize double points. 


MACHINE SHAVES PRINT FROM PAGE 


A GRINDING machine so precise in its grinding roll will be used for shaving 
operation that it can shave the print from tanned hides to the exact thicknesses re- 
a piece of newspaper or a magazine page, quired for the delicate materials of which 
without cutting through or tearing the pa- | women’s gloves are made. With this equip- 
per, has just been introduced to industry. ment, many hides that would otherwise be 
Its makers estimate that this mechanical made up into shoes or men’s gloves can 
marvel can be adjusted, if desired, to take be worked to the thin finish. 
off a slice only one thousandth 
of an inch thick, or thinner 
than a human hair. The new 
machine, run by a small elec- 
tric motor, is intended for use 
by glove makers. Its fifty-inch 











BURGLAR ALARM GUARDS 
LOAD ON MOTOR TRUCK 






AN automatic burglar alarm for motor 
trucks, recently placed on the market, 
turns on an ear-splitting siren and locks 
the ignition in ‘‘off’ position if the door 
of the driver's cab is left open beyond a 
predetermined time. Locked at the dis- 
patching point, the alarm can be unlocked, 
to permit unloading, only by the agent at 
the receiving end. The driver merely in- 
serts a key in a dashboard control box, 
shown above, and manipulates certain 
buttons _ Snenany and leaving the cab. Above, machine which removes hair-thin layer of paper 
If he varies the procedure in any way, the or leather. Right, surface shaved from part of a page 
alarm sounds a warning immediately. of printed matter without cutting or tearing the paper 
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PLANTER PREVENTS 





HARNESS HOLDS CROOKS 


TO PREVENT prisoners from escaping 
while being transferred from jail to court, 
an inventive deputy sheriff of Portland, 
Me., has devised a “handcuff harness.” 
Wristlets confining the prisoner’s arms are 
attached to a belt, restricting his motions 
so that he cannot balance himself to run, 
although he can walk without difficulty. 
The picture shows it being tested. 










An old auto generator and the 
parts shown in lower photo en- 
able workshop fans to assemble 
this economical electric drill 














ONE MOTION OPENS SUIT CASE 





LATCHES at the center and at both ends of a new 
traveling bag, shown at right, are released simultane- 
ously by pressure on a single button at the center. The 
button is combined with a five-tumbler lock of cast 
aluminum, operated by the owner’s automobile door 
key. This removes the need of carrying two keys, and 
simplifies the task of locking the bag to protect its con- 
tents against the activities of the petty thief. Its chief 
virtue, however, is the ease with which it is opened. All 
tussling with locks and latches is eliminated. 


APRIL, 1935 







KIT MAKES DRILL OF OLD GENERATOR 


Wirt the aid of a kit 
just placed on the market, 
an amateur mechanic can 
build his own electric drill, 
using an old automobile 
generator of the Ford 
Model T type for power. 
A suitable generator, which 
the maker declares can be 
obtained for a nominal 
price at almost any junk 
yard, is revamped and used 
as a motor with either 
110-volt alternating cur- 
rent, 110-volt direct cur- 
rent, or thirty-two-volt di- 
rect current. The other 
parts, which include a 
standard type of three- 
jaw, half-inch-capacity key- 
type chuck and a double- 
action trigger switch, are 
then assembled. The com- 
pleted drill is said to have 
a great variety of uses 
in the home workshop. 


PRESS TO 
RELEASE 
ALL LOCKS 





WASHING OF SEEDS 


ForMING basins in which rain water col- 
lects, an improved corn-planting machine 
developed in Iowa checks ‘erosion and 
prevents seeds from being washed away. 
A locked paddle wheel is towed in the 
furrow behind the planter. At intervals 
a cam or pressure release allows the wheel 
to turn a quarter-revolution, depositing 
the earth it has dragged 
along and forming a 
miniature dam across 
the fresh furrow. 









2 ye 
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Paddles attached to rear of planter gouge out 
troughs which catch and hold rain. On left, a 
field after planting with the novel apparatus 
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YACHTS AND FISHING 
BOATS GET RADIOPHONE 


CAPTAINS of fishing vessels, harbor 
craft, and yachts may call their homes or 
offices as easily as if on land with newly 
developed radiophone equipment and serv- 
ice. The user picks up a phone, as in the 
top photo, presses a button, and says, 
“Marine Operator.” A voice ashore re- 
plies, “Number, please,” and the call is 
completed in routine fashion. Any shore 
station providing the service may also 
call the boat. The equipment, shown in 
the lower view, uses the same antenna for 
sending and receiving of messages. 
























































Anordinary lamp, with shaded 
bulb, being used in examin- 
ing stamps and coins. This 
simple lighting is sufficient 
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TAMPS 


and 


NDER the naked eye alone, coins 
old and new have an alluring glint 
for the collector. Stamps, too—picto- 
rial stamps from all over the world— 

have their strange glamour for him, as he 
spreads them out on the table before him. 

But when he adjusts the mirrors of a com- 
pound microscope and peers through the eye- 
piece at one of his treasures, he begins at last 
really to see and to enjoy the charm of re- 
markable details otherwise invisible. 

Even if you are not a collector, you can, for 
one cent, buy several hours of fascinating en- 
tertainment. First, use the penny as a speci- 
men for your microscope; then go to the post 
office, buy a one-cent stamp with it, and spend 
another evening exploring the mysteries of 
that bit of paper. You will learn facts about 
coins and stamps that you never before sus- 
pected. 

For the study of stamps and coins, almost 
any microscope capable of giving clear images 
is suitable. Low magnifications, from ten to 
forty diameters, are more useful than higher 
ones. Perhaps the best instrument for the 
study of such specimens is a binocular micro- 
scope of the Greenough type, but this seldom 
is available to amateurs 

Because a coin is not transparent, it must 
be viewed by reflected light; that is, light fall- 
ing on it from above or from one side. Such 
lighting as this is not difficult to arrange, par- 
ticularly with the low or moderate-power mi- 
croscopes. Simply to place the microscope be- 


(joins 
(/nder Your Microscope 


A LIGHTING TRICK 


Microscope with substage 
mirror placed above the stage 
forexaminingcoinsandstamps 











fore an open window, will, in many 

cases, be sufficient. At night, the coin 

can be illuminated by a sixty-watt 

lamp close to the microscope stage 

and somewhat above it, and equipped 
with a shade for keeping direct rays from the 
eyes. 

Many amateurs’ microscopes are fitted with a 
substage mirror that can be removed from its 
customary place below the stage and attached, 
by inserting its mounting pin into holes drilled 
in the microscope arm, at one or more points 
above the stage. The mirror may then be tilted 
until it throws a beam of light on the coin. If 
you have a miscroscope illuminator equipped 
with a concentrated-filament bulb and a con- 
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densing lens system, you can direct a light 
beam of the desired intensity and color 
across the coin, using the above-stage mir- 
ror as an aid for illuminating the shadow 
side of raised designs. 

In general, light falling across a coin 
almost horizontally will create sharp shad- 
ows and considerable contrast, but light 
falling from above, as it does when a ver- 
tical illuminator attachment is used _be- 
tween objective and eyepiece, will give 
virtually shadowless lighting. Each type 
has its advantages, although for most 
work, sharp shadows should be avoided. 

Frequently, details cannot be seen as 
plainly as desired, because of bothersome 
reflections from highly polished areas, be- 
cause of discolorations, or other reasons. 
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Unsuspected Wonders Found in Ordinary Coins 
and Stamps by Examining Them at Relatively 
Low Magnification and with Simple Lighting 


By MORTON C. WALLING 


When coins, metals and the like are photo- 
graphed without cleaning, polishing or coat- 
ing, such details sometimes cause trouble. 

A method frequently employed in such 
cases is to coat the surface of the coin 
with a thin layer of ammonium chloride. 
This is a white substance, which can be 
laid down in so finely divided a state that 
minute scratches and similar details are 
painted over without being concealed. 
Sometimes such articles as shells and fos- 
sils, which are to be inspected with a mi- 
croscope, are given the ammonium-chlo- 
ride treatment to bring out details of 
structure otherwise invisible. 

To coat a coin with ammonium chlo- 
ride involves the building of a simple gen- 
erator from three bottles, some glass tub- 
ing and a few pieces of rubber hose fitting 
tightly over the tubing. The bottles must 
be equipped with tight corks. Bore two 
holes in two of the corks, and three in the 
other, to receive the glass tubing. Cut and 
bend pieces of glass tubing, insert them 
through the corks, and connect the parts 
with rubber hose as shown in the illus- 
tration. One of the bottles, the one with 
the three-holed cork, serves merely as a 
safety trap. Air forced into it travels 
through the hose and bent glass tubes to 
the two other bottles, the outlet ends of 
the tubes being near the bottoms of these 
bottles. The glass nozzles projecting from 
these bottles have their inside ends flush 
with the bottoms of the corks. In one 
bottle, place a small quantity of concen- 
trated (fuming) hydrochloric acid. In 
the other, place a similar amount of 
strong ammonia water. 

You can force air into the first bottle 
or trap with a rubber bulb or by blowing 


GENERATING AMMONIUM CHLORIDE 





through a piece of hose attached to the 
glass inlet tube. This air moves into the 
bottles containing the acid and ammonia, 
bubbles through these liquids, and emerges 
through the nozzles, heavily charged with 
ammonia and acid vapor. The openings 
of the nozzles touch. As soon as the va- 
pors emerge, they combine to form the 
smokelike ammonium chloride. Although 
the air trap is not necessary, it is advis- 
able because it prevents acid and am- 
monia from being sucked into the mouth 
accidentally, and from being forced back- 
ward by sudden release of pressure. 

Coins, to be coated, should be perfect- 
ly clean. Scrubbing with soap and water 
is sufficient. Lay them on a flat surface 
and turn over them a clean tin can in one 
side of which, near the bottom (the top, 
when it is over the coins) a hole has been 
punched. Insert the nozzles of the am- 
monium-chloride smoke generator into this 
hole. A few puffs of air through the gen- 
erator will fill the can with dense, gray- 
ish white smoke. Allow this smoke to set- 
tle for three or four minutes, and then 
blow in another smoke charge. Continue 
until the desired coating has been built 
up. Avoid excessive deposits. A thin, 
grayish white coating is desirable. 

Care must be taken to prevent too 
much acid vapor from entering the can 
and settling on the coin. Copper coins, 
particularly, may be damaged in this way. 
Better try the scheme first with a common 
penny. As soon as you have completed 
your examination, wash the ammonium 
chloride off with water. Flaking of the 
deposit generally indicates that the metal 
is being attacked by acid droplets. To 
make sure that (Continued on page 96) 


FOR COATING DISCOLORED COINS 


With the simple apparatus shown 
here, youcan generate ammonium 
chloride and deposit it on coins 
that are too discolored to photo- 
graph in their natural state. The 
old copper coin reproduced at 
the left has been partly coated 
by this process to show the effect 













AN ULTRA-MOD- 
ERN REFRIGERA- 
TOR. The _ revolving 
shelf in this new re- 
frigerator makes food 
more accessible. It 
turns at the touch of a 
finger. When returned 
to its normal position, 
it is held securely in 
place by an ingenious 
automaticlocking device 


ICE-CUBE EJECTOR. Another novel feature 
of the refrigerator shown above is this mecha- 
nism for ejecting ice cubes from the tray with- 
out the nuisance of holding them under a faucet 





so 
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TEA STICK. Tea is made in the cup to 
suit individual taste with this new device 
It also has the advantage of economy. The 
leaves are removed by taking off the handle 





. ELECTRIC HEATER 
FOR HOT WATER 
BOTTLE. A heating unit 
that screws into the neck 
of an ordinary hot water 
bottle keeps the water at 
the degree of heat desired 





MOVABLE ELECTRIC 
OUTLET. Rolling on cur- 
rent-carrying rails within 
the baseboard, the recep- 


PIE CUTTER AND SERVER. The utensil tacle shown at the right 
shown above is handy for cutting pie or can be shifted to the most 
cake and lifting it from the pan. It is espe convenient position in the 
cally useful for removing a pie that sticks room for any given purpose 
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ELECTRIC SCISSORS. Designed on the prin- 
ciple of barbers’ clippers, these new electric 
scissors will cut the most delicate chiffon or 
the heaviest blanket material without a slip 





CRUSHES ICE CUBES. Turning ice cubes into 
crushed ice is an easy task with the device shown 
above. One or two cubes, placed in an ordinary kitch- 
en glass, are crushed with a few downward strokes 









POPULAR 








SCIENCE MONTHLY 















SUGAR DISPENSER. An even spoon- 
ful of sugar is measured out by this 
container when it is tipped as shown 
below. The metal slide and measuring 
device, which can be seen through the 
glass, are removed only for cleaning 
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PRAIRIE-SCHOONER LAWN SEAT. Built to resemble the covered 
wagons of pioneer days, this lawn seat is both comfortable and attrac- 
tive. In addition to adding a strikingly realistic note, the wheels make 
it simple to move the seat when the lawn is being sprinkled or mowed 


ag 





POACHES EGGS IN 
SQUARES. Square con- 
tainers in this poaching 
device shape the eggs to 
fit neatly on squares of 
toast. Steam from boiling 
water placed in the bot- 
tom of the pan cooks them 
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CABINETS IN FOOT OF BED. Space usually wasted at the 
foot of a bed is put to good use in this practical piece of furni- 
ture, providing a dressing table and space for shoes and cosmetics 


WINDOW TRAPS BUR- 
GLARS. The window shown at 
the left is equipped as a burglar 
trap. If a prowler tries to enter, 
the window snaps down on him 
while a camera takes his picture 
and an electric alarm bell is rung 








BUILT-IN FISH BOWL. A new wrinkle for the 
home is an illuminated fish bowl set flush with the 
wall. Fresh water circulates continuously through 
the aquarium and fish are fed by means of a door- 
like section that swings out of the paneled wall 


LAMP CLAMPS ON STOVE 
Light for cooking is supplied by 
this handy demountable lamp. 
It clamps on the backof the range 
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All-Wave Electric 

















COSTS LESS THAN 


Compact, and easy to make, this 
little giant gives set-builders 
what they have long wished for 


soldering on the extension shown, how- 
ever, it can be fastened to the rear of the 
front panel and controlled by means of 
the convenient knob. 

To save space and to prevent unneces- 
sary overheating, a power cord having a 
290-ohm, built-in filament resistance is 
used in the A.C.-D.C, power supply. This 
resistor reduces the 110 volts supplied by 
the regular house lighting line to the 


This three - tube 
loudspeaker  all- 
wave receiver is 
good - looking. Its 
cabinet has an or- 
nate crackle fin- 
ish. Below, rear 
view, showing gen- 
eral plan of chas- 
sis and speaker 





By JOHN CARR 


IVING loudspeaker recep- 

tion and operating on 

either alternating or di- 

rect current, this simpli- 

fied three-tube, all-wave receiver 

fills a definite need for the ama- 

teur. It is as easy to build as a 

battery set, requires only a short 

antenna and no ground, and costs 

less than thirteen dollars com- 
plete, for parts. 

Three up-to-date short-wave 
tubes form the basis of its re- 
generative-detector circuit and 
110-volt A.C.-D.C. power supply. 
A 6D6 detector and °38 ampli- 
fier perform the receiving func- 
tions and a °76 serves as the rec- 
tifier. Because of the similarity 
of the tubes, a type ’78 can be substituted for the 6D6 with- 
out altering the circuit or changing the socket. 

Mounted on a roomy 2'4-by-6-by-1034-inch chassis, the parts 
as shown are arranged to do away with complicated wiring and 
to allow short leads. On the top face, symmetrically located, are 
the three tube sockets, the four-prong coil socket, the audio 
choke, the electrolytic condensers (C8 and C9), and the main 
tuning condenser (C2). In the two- and one-half-inch space 
under the chassis are the fixed resistors R4, R5, and R6, the 
fixed condensers C4, C5, C6, and C7, and the incidental wiring. 
Holes through the chassis serve to take the grid cap leads and 
connecting wires 

The combination potentiometer regeneration control (R2) 
and power switch (Sw.), the resistor R3, the magnetic speaker 
and the antenna condenser (C1) are mounted behind the front 
face of the 6 by 12 by 12 inch cabinet. Although an aluminum 
cabinet could be used, the crackle finish steel unit shown gives 
the completed receiver a professional touch and accounts for 
less than two dollars of the total cost of the parts 

With the exception of the antenna condenser (C1), standard 
parts are specified throughout. Like the trimmer condenser 
used in several receivers already described (P. S. M., Oct. °34, 
p. 63 and Aug. “34, p. 67), this unit consists of a simple 
postage-stamp 3-35 micromicrofarad (mmf.) balancing con- 
denser supplied with an extension rod and a knob for easy 
adjustment. Ordinarily, these condensers are mounted under 
the chassis and must be adjusted with a screw driver. By 
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eighteen or more volts required for the 
series-connected heaters of the three 6.3- 
volt tubes. The combination potentiom- 
eter and power switch, also used to save 
space, is a standard volume control with 
snap-on switch. 

As with all simple all-wave receivers, 
four-prong plug-in coils designed to oper- 
ate with a .00014 microfarad (mfd.) 
tuning condenser are used to change the 
circuit for the various bands. The coils 
shown are of commercial manufacture; 
four units serve to bring in the short- 
wave bands, and the fifth provides broad- 
cast reception. 

If a few simple rules are followed, the 
wiring of the receiver should cause little 
difficulty. Simply place the wires as shown 
in the diagram and photographs. As you 
progress through the circuit, short cuts, 
such as using the chassis as a common 
grounding connection, will suggest them- 
selves. When each connection has been 
made, pencil a check on the diagram to 
indicate that that wire has been cared for. 

The rectifier socket and combination 
power cord and filament resistor provide a good starting point. 
On examining the power cord, you will find that three leads 
sprout from its end—a white lead, a red lead, and a black lead. 
The white lead, indicating the resistance, should be connected 
to one heater terminal of the ’76 rectifier, the red lead to one 
terminal of the switch on the potentiometer, and the black wire 
to the plate and grid prongs of the rectifier socket. Once these 
connections are in place the rest of the series heater circuit for 
the remaining two tubes should be completed. 

Particular care should be taken in wiring the four-prong 
socket for the plug-in coils. The various windings must be con- 
nected into the circuit in the manner shown in the diagram; 
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i STATIONARY PLATE: 








These close-ups of the antenna condenser show how arm is soldered on 
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eceiver 


$13 TO BUILD 


the +-F and P terminals serving for the tickler and 
the G and —F for the grid coil on most standard 
commercial coils. Check the prong ccnnections in- 
side of each coil form before completing the actual 
wiring, if they differ from the usual practice, change 
the connections in the circuit accordingly to keep 
both windings in their proper relation. 

In making the connections to the socket of the 
6D6 detector tube, notice that the suppressor and 
cathode are connected together. Similarly in the 
wiring of the ’76 rectifier socket, the plate and grid 
terminals are interconnected. 

When wiring the tuning condenser (C2), the grid 
.leak and condenser assembly. can be soldered directly 
to the terminal for the stationary plates. In a simi- 
lar way, the fixed resistance R3 can be mounted di- 
rectly on one end terminal of the potentiometer R2. 

A three-sided metal partition such as shown in 
the photographs serves to shield the plug-in coil. 
It is bent from sheet metal and fastened to the top 
“of the chassis with screws or bolts. Make it large 
enough to allow easy access to the coils. 

Another improvement not incorporated in the 
receiver shown would be to supply a two-circuit jack 
in the speaker circuit. Simply plugging into the jack 
then would cut out the speaker and allow phones to 
be used. The jack could be mounted on the front 
panel between the speaker and the top of the tuning 
condenser dial. 

When operating the receiver, use a good outside 
antenna and no ground. For best results, the an- 
tenna should be about seventy-five feet long includ- 
ing the lead-in. Place the set as close as possible to 
the window that serves as an entrance for the lead- 
in in order to reduce inside wiring to a minimum. 

If, when using the set on direct current, you find 
that it fails to operate even though the tubes light, 
reverse the position of the power plug. Remember, 
there is a positive and minus to direct current power 
lines and they must be connected into the circuit in 
their proper relation. On alternating current, any 
position of the power plug will supply the necessary 
current for the circuit. 
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a POWER CORD 





TO SPEAKER = i> 
f 


COIL SOCKET 


ANTENNA .-&—> 


ANTENNA —> 








The upperphotographshows 
the chassis from above, and 
brings out placing of tube 
sockets, coil, and the tuning 
condenser; lower picture il- 





What You Need 


Working from diagram presented above, check each wire as 


lustrates simple wiring 











you connect it 


To Build This Receiver 


C,—Antenna trimmer condenser, 3-35 mmf. 
C,—Variable condenser, .00014 mfd. 

C, and C,—Fixed condensers, .0001 mfd. 
C,—Fixed condenser, tubular, .5 mfd. 

C,, and C,—Fixed condensers, tubular, .02 mfd. 


C, and C,—Two 8 mfd. electrolytic condensers 


in single case. 
R,—Grid leak resistance, 5 megohms. 
R,—Potentiometer, with power switch, 50,000 ohms. 
R,—Fixed resistance, 100,000 ohms. 
R,—Fixed resistance, 100,000 ohms. 
R.—Fixed resistance, 3,000 ohms. 
R,—Fixed resistance, 2,000 ohms. 
R Filament resistance, built into power cord, 
290 ohms. 
Ch.—Audio choke, 800 henry. 


Miscellaneous: Magnetic speaker (5 in.), two five- 
prong wafer sockets, one six-prong wafer socket, 
one four-prong wafer socket, two metal grid cap 
connectors, chassis, cabinet (optional), one set of 
plug-in coils, dial, knobs, power cord with built-in 


filament resistance, wire, solder, screws, etc. 
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Srx New Kinks 


FOR RADIO ENTHUSIASTS 


See a ca cameras Sag A 








— MPLOYING half-inch-diameter tub- 


ing in its lead-in, a new type of 

doublet transmitting antenna is now 
available to the short-wave amateur. Its 
rigid construction makes it possible to 
match the antenna accurately to the trans- 
mission line without the losses generally 
associated with the flexible wire lead-ins 





A Three-Pur pose Tool 


A THIRD hand for the amateur set 
builder is now available in the form 
of a combination clamp, retriever, and test 
prod. Anyone who has made _ receiver 
meter tests knows how hard it is to hold 


the two test prods in place and at the 
same time turn the controls. With the 
prod shown, rigid spring jaws serve to 
hold it in place. If a nut o1 
] 


cidentally dropped into. the 


Screw IS a¢ 


depths of a 


chassis, the jaws of the prod also can be 
used as a retriever; when you are making 
1 soldered joint, they can serve as a clamp 


to hold the 


Wire In plact 


Rigid Transmitting Antenna 








woe 


~ . < s 
















Slide-Rule Disk Finds 
Short-IV ave Stations 





ESIGNED along the lines of the familiar 


circular slide rule, a new commercial short- 


wave log and station finder serves as a con- 


venient guide to the principal transmitters of 


of most doublets. According to its 
manufacturers, it provides 100 per- 
cent more radiation than the common 
doublet for the same power and pro- 
vides matched impedances regardless 
of the transmission line length. AlI- 
though primarily a transmitting an- 
tenna, it can be used for receiving. 


How to Make a Handy 
Rack for Spare Coils 


Y FORMING a narrow flange or 

shelf along the top of the panel 
on your next home-built receiver, you 
can provide a convenient rack for the 
plug-in coils. Holes drilled slightly 
larger than the prongs on each coil 
and placed in the same relation will 
serve to hold the units in place. Also, 
if desired, a label can be mounted in 
front of each coil to indicate the 
wave band covered. 


Four-in-one Screw 


T LEAST three sizes of screw drivers 
are needed in the construction of 
even the simplest receiver. The handy 
tool shown supplies four. Ingeniously 
nested one within the other, they take up 





nested 


drivers 


tiniest of screw 








! FLANGE MADE 
BY BENDING 


the world. A single setting of its rotating arm 
gives the day and the hour of broadcasts, the 
frequency in kilocycles, the location by city as 
well as nation, and the call letters for any one 
of ninety short-wave stations. It provides a 
simple way of tracking down both local and 
foreign broadcasts and eliminates unnecessary 
dial twisting. 





One motion of the hand will insert extra coils in rack 


Driver for Myriad Uses 


less room than an ordinary screw driver. 
Contained ina single holder, they are close 
at hand when needed. The tiniest unit is 
particularly valuable for adjusting the 
microscopic set screws on most dials. 


Y ryy ° Y 
Self-Tapping Screws 
Y BORROWING a production kink 
from the set manufacturer, the am- 
ateur can himself a great deal of 
time and trouble. Few commercial chassis 
are now assembled with machine screws 
and nuts. Instead, self-tapping machine 
screws are used and the same idea can be 
applied to the home-build receiver. Re- 
quiring no nuts, they are simply driven 
like a wood screw into holes made in the 
metal. Their special threads cut into the 
metal like a tap. 


save 
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The gorgeous flower shown 
at the right is a dahlia- 
petaled zinnia. It was cre- 
ated by hybridization and 
selection. The author, be- 
low, is “budding” a plant 










































ou, loo, Can Create 


ILTING in the hot sun that beat down on 
the dried-up patio of a home in Mexico 
City, a handful of what once were thriving 
nasturtiums struggled for life. They were, 
I had been told, double nasturtiums, flowers so rare 
that only two such plants were to be found in the 
United States. 
Like a prospector on the trail of gold or rare jewels, 
By I searched the neighborhood. At last I returned to 
my home in El Monte, Calif., sure I had the only 
double golden-yellow nasturtiums in the world. Ear- 
John C. lier, I had acquired the only two known to exist in my 
own country. 
Bodger I planted the seed in fertile soil. During the first 
two years not only beautiful double golden nastur- 
tiums, each flower containing two rows of petals, 


i sprang up, but also several sports, or variations, in- 
cluding some scarlet flowers. 

Here I had the key to a new species—sought by 
every enthusiastic horticulturist. By selecting sturdy 
plants bearing double golden flowers I made that strain 
permanent. Lovely indeed were the offsprings of those 
once-shriveled plants, which, but for a chance discov- 

f ery, soon would have been lost to the world. And 
These fantastical- again, by crossing and selecting plants bearing scarlet 
ly beautiful scar- flowers, I soon evolved the double scarlet nasturtium, 
let-gleam nastur- and from it I bred other colors, new beauties. 
tiums, produced by Chance discoveries such as this, and the efforts of 
a scientific garden- amateur gardeners, give the world many of its strange 
er, the author, have and gorgeous flowers. Many species are comparatively 
two rows of petals unknown, born to blossom for fanciers only. 
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Next, dust lightly with 
the pollen-laden brush. 
The actual transfer is 
made while the stigma of 
the female is adhesive 


In hybridizing, 
cover both the 
male and female 
flowers with 
bags, in method 
illustrated at the 
left. This pre- 
vents pollina- 
tion by chance. 
Label each bag 





On the second day of isolation 
of the female, take a pair of 
tweezers, as in the photograph 
above, and carefully remove the 
pollen sacks, or anthers. Replace 
the bag immediately afterward 


The next step is being taken in 
the picture at the left. A_ soft 
brush is removing the powderlike 
pollen from the male stamen for 
transfer to the female stigma 





protective 


Right, erect four 
walls of cheesecloth or a _ coarse 
muslin. Plants chosen to become 
parents of new floral fantasies 
must be shielded as this one is 





prvierd 





Whether new or old, rare or common, sturdy or weak, 
all flowers require care if you wish to obtain from 
them the utmost in beauty. They suffer diseases ex- 
actly as do humans; they die from thirst and hunger, 
wilt in cold weather—but lift their heads proudly to 
blossom and bloom in lovely colors when given free- 
dom in soil and the kind treatment they need. 

The amateur fancier can do more than merely to 
raise orthodox strains. He can convert his greenhouse 
or garden into a scientific laboratory and produce his 
own new species with relatively little difficulty, pro- 
vided he observes a few simple rules and crosses flow- 
ers of the same species. 

Never try to cross a rose and a zinnia; it simply 
cannot be done. You can, however, hybridize any 
common flowers grown from seed. The nasturtium, 
snapdragon, larkspur, or sweet pea can be crossed with 
comparative ease. Asters and zinnias will prove more 
difficult. 

Suppose you decide to cross a large flowering single 
red with’a smaller double yellow. Here are the steps 
to follow: 

Choose the parent plants when they first begin to 
flower. Mark each carefully with a tag or stake. On 
each of these plants, select the particular flowers which 
you want to serve as parents. Cover them with small 
manila sacks clipped shut at the mouths, to keep out 
stray pollen with which the flowers might be impreg- 
nated by wind or bees. 

Bags and clips for isolation, scissors to trim away 
superfluous petals, tweezers to remove pollen parts, 
and a brush for transferring pollen from the male 
stamen to the female stigma are all the tools you need. 

Having encased the female flowers in bags, isolate 
the male parent similarly, to be sure of a pure cross. 
Select a slightly older male flower, to have it ready 
for pollination when the stigma has become receptive. 
To determine the receptivity, remove the bags every 
day or so and examine the flowers. When the stigma 
becomes sticky and gummy, it is ready to hold the 
pollen. Care must be taken to avoid chance crossing 
with some unwanted strain, because bees sometimes 
carry pollen several miles, and the wind carries it as 
far as two city blocks. 

On the second day after bagging the female, re- 
move the pollen anthers, or sacks, before they open 
out, by nipping with tweezers. Replace the bag and 
leave it in place until the stigma becomes receptive. 
When examination reveals that the stigma has be- 
come sticky, and that the pollen is ripe on the male, 
take all the pollen you can crowd on the bristles of 
a small brush and transfer it to the female. The pol- 
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len, which suggests a small powder puff, 
should be dusted lightly on the stigma. This 
done, bag up the flower again and let the 
seed set from two or three weeks, to ripen. 

Successful crossing is not a short process, 
to be completed in a few days. Nature must 
be permitted to take her time. Plant the hy- 
brid seed the following year; then observe 
the results of your cross. If you have crossed 
a large red flower witha small double yellow, 
you may look for a large double red. How- 
ever, do not be disappointed if the results are 
unexpected; plant the resulting seed. 

Often at this stage in hybridization, 
gardeners decide that the cross has not 
taken. The apparent failure may result 
because some desired characteristic, such 
as size or color, is recessive, or covered 
by some dominant characteristic. For in- 
stance, if you cross a tall and a dwarf, 
you may get more small plants the first 
year; the second year, large and small 
may be equal in number, and in the 
third season, if you have continued to 
select seeds from the tailest specimens 
for planting, tall, vigorous plants should 
predominate. 

If you happen to get a double red in 
the second generation when crossing, 
take immediate steps to prevent chance cross- 
ing, particularly if you have other plants of 
the same family near-by. 

The plant may be easily and inexpensive- 
ly isolated. Drive four laths into the ground 
to form a square. Wrap a length of cheese- 
cloth or coarse muslin around the stakes, pull 
it down to the ground, and draw it nearly shut 
at the top. By using coarse-grained cioth, 
you permit the air to reach the plant, yet 
prevent the entry of insects and pollen. It 
is not necessary to conduct these experi- 
ments in a greenhouse; if rain threatens out- 
doors, cover the plants with lath and burlap 
to keep the water from beating them down. 

By selecting carefully only those plants 
which show the colors, sturdiness, and other 
characteristics you desire to develop, you 
should have, after the third generation, a new 
species in which you can take delight. It 
will be a creation of your own imagination 
and gardening skill. 

Zinnias are among the most satisfactory 
flowers for the average garden, because they 


































A thin layer 
of gravel is 
placed in box. 
Preparing to 
plant the seed 





Above is shown a new 
zinnia, a creation that 
won an award of merit. 
It is a shaggy-petaled 
beauty in three colors 


























To water seeds light- 
ly use a syringe like 
that in use at right. 
Left,a pipelike sower 


















At left, below, appears the 
grand champion orange cosmos 















are practically fool-proof. What the hybridizer has accom- 
plished with them, and with others, is well shown in the 
eighteen varieties, of eighteen colors, now on the market. All 
came from a single crimson dahlia-type zinnia which I found 
in a field of double giants at El Monte, eightcen years ago. 

This flower had the shape of a show dahlia, with upstand- 
ing dahlialike petals. After discovering the specimen, I fol- 
lowed the plan I have described, for hybridizing. I planted 
the seeds from the crimson beauty, and carefully isolated 
them. The first year they threw flowers of four different col- 
ors. These four threw still more colors the second year. I 
found they hybridized easily, and as time went on, by cross- 
ing the desired shades, I obtained true and permanent colors. 
Today the great-grandchildren of that sport have the largest 
flowers of all zinnias marketed. From that one plant, garden- 
ers throughout the world now enjoy a range of colors onc¢ 
thought impossible —the offspring of the native Mexican plant 
called “eyesore of the hillsides’—a single scraggly dull-orange 
or reddish-magenta flower once considered unworthy of pur- 
poseful reproduction. 

Your garden, whether atop an apartment roof or covering 
a spacious yard, will be what you make it. Plants respond to 
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or syringe. 


them with soil. Merely “water them in,” using a sprinkling can 


Heavier seeds, such as zinnia or aster, should be covered in 
one eighth to one quarter of an inch of a mixture of sand and 
light soil or peat. Water them lightly after this protective cover- 


ing has been spread. 


In both cases, cover the flat box with a burlap sack, and sup- 
port it in the center with a light board, until the seeds begin to 
sprout. The time will vary with the seed; from three to six 
days are needed for asters and zinnias, and three weeks for dei- 
phinium. An occasional examination will reveal when the proper 
time for removing the cover arrives. Meantime, keep the soil 


moist but not soggy. 


Young plants naturally will seek light and become leggy. For 
that reason, leave them in the sunshine after they start sprout- 
ing; on very hot days provide a little diffused shade with a sheet 
or sacks high above the flat box. It is important to observe them 
daily after the first pair of leaves arrive; when the second pair 
show, the time has come for transplanting to another box. Here 


In an amateur’s 
garden grew this 
lovely armful of 
shasta daisies 
and carnations. 
Who could help 
being proud of 
such a display? 
Wouldn’t you? 
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The wonders of creative 








botany can be seen above 
in this magnificent aster, 
one of the largest known. It 
is called the Super Giant 









kindness in the form of food and moisture. 
Their growth responds directly to the nature 
of their surroundings. Like children, they 
should be given the right start in life. 

Although most perennials and annuals do 
not require an indoor start from seed, you may 
desire to plant some of the smaller seeds—such 
as petunias, asters, and snapdragons—in a green- 
house, or on the back porch, before the outdoor 
season is favorable. These simple suggestions, 
which are universally followed by professionai 
growers, will help you. 

First, provide yourself with a shallow box. It 
should measure about sixteen by twenty inches 
and be four inches deep, with holes in the bottom 
for drainage. Put in a layer of coarse gravel, not 
more than three quarters of an inch deep. 

Meanwhile, prepare the soil. It should be a 
sandy loam, consisting of dirt, sand, and leaf 
mold, rotted leaves, or commercial peat, mixed 
in equal parts. The proportions may vary slight- 
ly, according to the heaviness of the soil. Moisten 
the soil, as you mix it with a trowel or with your 
hands, but do not soak it. Fili the box so that the 
soil will come one half inch from the top, after 
it has been tamped with a flat board. Make sure 
the corners are level, so that water will not col- 
lect in little pools to soak parts of the soil when 
you use the sprinkling syringe. 

Scatter the seeds over the tamped surface, us- 
ing a sower resembling a tobacco pipe. They 
may be broadcast or dropped in rows one inch 
apart. I prefer dropping them, because the seeds 
will thrive better when not sown too thickly. 
When you are planting very fine seeds, such as 
primrose or lobelia, it-is not necessary to cover 























the plants should be spaced from an 
inch to one and one half inches apart 
in all directions. In about four weeks, 
they will attain sufficient strength and 
stature to be set out in the garden. 
Preparation of the garden soil is 
important. It should be loosened, 
cultivated, and leveled; moistened, 
but not made soggy. When you are 
setting the young plants, scoop out 
the earth with a trowel or with your 
hands; place the roots in the earth in 
their natural position. After return- 
ing the soil to its place, tamp it down 
lightly but firmly to make sure no 
pockets of air remain. You may then 
water each plant individually, or 
sprinkle all generally. They have be- 
come reasonably husky at this stage 
of their growth, but to give all an 
equal chance to attain satisfactory 
growth, the soil, if poor, should be 
enriched by barnyard manure or com- 
mercial fertilizer. This may be ap- 
plied in (Continued on page 108) 


Richly hued, full-bodied roses 
like these can be grown 
by anyone who has a knowledge 
of care of the soil, pruning, 
and budding. After flowering, 
bushes must be pruned back 
severely to the length shown 
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How were patients of ancient times 


ueslion: anaesthetized? E. H., Dover, N. J. 


the Answer 


A.—ALCOHOL was used a great deal, and 
also the juices from certain plants, such as 
opium. Egyptian surgeons, it is said, de- 
veloped a way of hitting the patient on the 
head in just the right place to produce harm- 
less unconsciousness. 


‘irst Candle Power 
First Candle P 


R. W., LOUISVILLE, KY. Because of early 
methods, the term candle power is used as 
the unit of light. Early scientists, desiring a 
means of comparing light intensities devised 
the standard candle made of special wax and 
to a specified size. Although the comparison 
now is made electrically, the old term still 
is in almost universal use. 





The Robin and the Worm 


P. H. F., RICHMOND, vA. According to a re- 
cent report by naturalists, robins locate their 
dinners by sound, hearing or perhaps feeling 
the vibrations and noises made by the worms 
as they travel through the ground. On the 
other hand, since naturalists also believe that 
the worm can hear the footsteps of the birds, 
it must resolve into a game of hide and seek. 
The bird, of course, is often the loser. 


Oxygen Is Brain Food 


T. W. A., Los ANGELES, CALIF. The human 
brain is extremely sensitive to the least lack 
of oxygen. In a recent test, a university pro- 
fessor, placed in a room supplied with air 
having only one half its usual amount of 
oxygen, insisted heatedly that four times four 
are twelve. His answer, however, did not in- 
dicate a lack of knowledge of elementary 
mathematics, but of a vital element. 


Keeping Windshields Clear 


K. D., NEW HAVEN, CONN. A solution for 
preventing rain and other moisture from col- 
lecting on the windshield of your car can be 
made by heating one and one half gallons of 
water to boiling and adding one ounce of 
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sodium oleate and one ounce of glycerin. Boil 
the mixture for about five minutes and then, 
after immersing a suitable cloth in the liquid, 
boil it for ten minutes more. To use the 
prepared cloth after it has been removed and 
allowed to dry, simply moisten the glass and 
run the cloth over the surface once. 


Deepest Oil Well 


W. G. S., CLEVELAND, 0. Located in Cali- 
fornia, the deepest oil well in the world, ex- 
tends some 11,000 feet below the surface. 


Frost-Bitten Plants 


Q.—now poEs frost kill a plant or flower? 
—P. T. F., Kingston, Ontario, Can. 

A.—EACH tiny cell in the structure of a 
plant contains a small amount of water. 
When this freezes, it expands, ruptures the 
cells, and kills the plant. 


Quite a Poison 


V. B. G., PITTSBURGH, PA. A toxin produced 
by the germ which causes botulism, a variety 
of food poisoning, is the strongest poison 
known One spoonful of it would be enough 
to kill all the inhabitants of the earth. 


White Cats Deaf? 


Q.—Is THERE any truth in the statement 
that most white cats are deaf?—J. L. A., 
Buffalo, N. Y. 

A.—ALTHOUGH deafness and albinism some- 
times go together in animals, poor eyesight is 
a more prevalent common quality. The lack 
of pigment in the eyes allows too much light 
to reach the retina. 
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Snowing Snowballs? 


Q.—wRy, after a recent snow storm were 
northern New York farms covered with big 
snowballs ?—J. K. B., Plattsburg, N. Y. 










A.—A WHIRLING wind undoubtedly rolled 
bits of snow along the snow-covered ground 
as a child does when making large snowballs. 
The top snow being moist, adhered, and the 
balls increased in size. 


A Hard One on Water 


Q.—wHicH is the most common type of 
water, hard water or soft water ?—I. F., Kan 
sas City, Mo. 

A.—ACCORDING to a recent survey made of 
water supplies in 670 cities, four fifths ol 
the homes are supplied with relatively soft 
water. 


It's Gold To Some Folks 


Q.—HAS USED motion picture film any par- 
ticular use ?—S. H., Watertown, N. Y. 

A.—1T 1s decidedly valuable. In one large 
plant in Hollywood, $17,000 worth of silver 
is reclaimed from every 350,000 feet of old 
sound track film. 


Average American Man 


J. W. R., Tuscon, ariz. Although males 
from your section of the country usually are 
tall, the average American man measures ap 
proximately five feet eight inches in height 


A Natural Remedy 


Q.—WHEN was petroleum first discovered 
and used ?—O. R. D., Atlanta, Ga. 

A.—STRANGELY enough, petroleum first a; 
peared as a medicine. In 1849, a Pittsburgh 
druggist found some oil in a nearby brine 
well. Deciding it was a fine remedy fcr a 
variety of ills, he bottled it and offered it for 
sale at fifty cents a half pint. At Titusville, 
Pa., ten years later, the first oil well was 
constructed, and the great boom began. 





Shocking News 


D. F. V., Jr., st. touts, Mo. Large electric 
eels are capable of giving shocks up to 200 
volts. The electricity, thought to be gener 
ated by muscles in the eel’s body, sometimes 
can even penetrate thick rubber gloves. 


Moon's Mountains 


H. G. F., SEATTLE, WASH. The largest moun- 
tains on the moon are thought to be 25,000 
feet high; its craters are 24,000 feet deep. 


High Flyers 


F. T. C., DENVER, coLo. Although no ac- 
curate record of the altitudes reached by birds 
has been kept, climbers on Mt. Everest have 
reported seeing curlews at 20,000 feet. 


Both Have to Eat 


Q.—is 1T true that only the female web- 
spinning spider builds the webs?—R. W. M.., 
Boston, Mass. 

A.—No. BOTH the males and females build 
webs, but because the male often lives with 
the female, a great (Continued on page 102) 
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Exper ments with Alloys 
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EARCH through the lisc of 
true metals and you will find 
neither brass nor bronze. 
hK To the uninitiated, this may 
seem like an oversight, but it is not. They 
are neither elements nor basic metals, but 
two of a large and interesting group o! 
substances known as alloys. 

Like a solution of sugar in coffee o1 
sand in water, alloys are not chemical 
combinations, but mechanical mixtures. 
Solder is an excellent example. Although 
tin and lead are mixed to give what looks 
like an entirely new metal, it is merely a 
homogeneous mass containing both of the 
metals in their original unchanged form 

One of the most curious and important 
properties of alloys is their low melting 
point. It would be reasonable to suppose, 
for instance, that a mixture of bismuth, 
tin, and lead, with melting points of 271, 
232, and 327 degrees Centigrade respec 
tively, would have a combined melting 
point somewhere between 232 and 327 de 
grees. Make up such a mixture, however, 
by adding two parts by weight of bismuth 
and one part of tin to one part of molten 
lead, and you will be surprised to find that 
the product becomes a liquid at ninety- 
three degrees Cr ntigrade, seven degrees 
below the boiling point of water and 139 
degrees below the melting point of tin. 
Such an alloy is known as Rose’s metal. 


Wood’s alloy, consisting of bismuth, tin, 
cadmium, and lead, melts at an even lower 


temperature. To make this mixture, melt 
two parts of lead, then add one part of 
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By 
RayMonp B. 
WAILES 


This simple equipment will 
demonstrate how automatic 
water sprinklers operate in 
extinguishing fires. Heat 
from the flame of a match 
melts the plug of Wood’s 
alloy, releasing a stream of 
water from the siphon tube 


TABLE of ALLOYS 


Melting Parts by Weight 

Name Point Bi Sn Cd Pb 

Lipowitz’s 70°C. 15 t 3 8 
158°F 


Wood's 66 
151 


Rose’s 93 


nN 
~ 
= 
—_ 


D'Arcet’s 80 
Solder 275 
527 


Fusible spoons 45 17 0 30 


Bi-Bismuth, Sn-Tin, Cd-Cadmium, 


Pb-Lead, Hg-Mercury 


fi ¢ ’ 
SOLDER 
WITH 
woop’s 
ALLOY | \ 
| 


\ 


i % »\ \ 


~ HOME CHEMIST 


tin, and finally four parts of bismuth and 
one part of cadmium. During the melting 
process, heat the metals carefully, since 
both cadmium and bismuth tend to take 
fire at extremely low temperatures. 

By making use of the low melting point 
of Wood’s alloy, the home experimenter 
can prepare a mystifying trick spoon that 
will fool even the most suspicious of his 
friends. Saw an inexpensive teaspoon in 
half and then, using the Wood’s alloy you 
have made, solder the two halves together 
again. This can be done by applying sol- 
dering fluid (zinc chloride will do) to the 
cleaned edges, heating the two ends to 
remove the excess water, applying the 
molten Wood’s mixture, and clamping the 
sections in place. 

Acting as a solder, the alloy will sweat 
the two pieces together. At ordinary 

temperatures, the spoon will re- 
main intact, but as soon as it is 
dipped into a hot liquid, the al- 
loy will melt and the two sec- 
tions will part company. Serve 
the trick spoon with some coffee 
when a friend is visiting and 


Hg watch his embarrassment and 


surprise when it “breaks.” 


" How the low melting points of 
0 alloys make them valuable is 
best illustrated by the automatic 

sprinkler system used in modern 

0 office and factory buildings. In 
such a safety arrangement, water 

0 pipes, zigzagging across the ceil- 
ing, are fitted with fused sprin- 
0 kler heads. The fuse in each case 
is a link of low-melting alloy 

5-10 which holds a spring valve in the 


closed position. Any fairly high 
temperature, such as that caused 
by a fire, melts the alloy and re- 
leases the water supplied under 





‘a \ You can play an amusing trick on your friends by making use of the 
low melting point of Wood’s alloy. A teaspoon, sawed in half and 


“yg \ 
4 KJ soldered together with the alloy, breaks when dipped into a hot liquid 
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Mercury dulled by impurities can be cleaned 
by filtering through filter paper in which 
small holes have been punched witha needle 


pressure through pipes from the mains. 

Just how this mechanism operates can 
be illustrated in a slightly simplified form 
right in your home laboratory. Select a 
short length of glass tubing and plug one 
end by dipping it into molten Wood’s or 
Rose’s alloy. The sealing plug, when it 
cools, should be about one quarter inch 
long. Then connect this glass nozzle to 
the rubber outlet tube on your laboratory 
siphon bottle, taking care to see that the 
water completely fills the tube but does 
not touch the fusible plug. 

Finally, with your sprinkler ready, kin- 
dle a small fire of match sticks or paper 
and hold the plugged nozzle above the 
flames. Even the heat froma single match 
will melt the alloy and allow the water to 
flow from the siphon tube. 

Low-melting alloys also have hundreds 
of other uses. In the early days of radio 
they were used for mounting the sensitive 
crystals that formed the heart of every 
receiver. Today, they form the basis of 
fusible plugs to protect modern steam 
boilers from a combination of excessive 
temperature and pressure. 

Besides their peculiar low melting points, 
alloys also exhibit an equally curious color 
effect. The home chemist mixing seven 
parts of copper and three parts of tin 
could well expect that the product would 
be copper-colored. Yet, the mixture is 
unmistakably white. Similarly, a five-cent 








TO SMOOTH GLASS TUBES 


Sharp edges formed at the ends of glass 
tubes when they are broken, can be re- 
moved as shown in the photograph. Short 
downward strokes with a piece of stiff 
wire screen take away the sharp points 
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piece contains three times as much copper 
as nickel, yet it is far from being the 
color of copper. 

Another curious property of alloys is 
their reaction to cold and heat. Like most 
metals, some alloys contract when they 
cool and solidify; others, however, expand. 
It is because printer’s type metal has this 
latter characteristic that the printing on 
this page is sharp and easy to read. 
Poured into a mold, such as a matrix in 
a linotype machine, it expands to fill every 
nook and corner and give a sharp impres- 
sion. 

Heat is not always necessary to the 
formation of an alloy. Brass, an alloy of 
copper and zinc, can be electroplated on 
other metals. Gold and lead can be made 
to alloy simply by placing them under 
pressure. And, being a liquid at ordinary 
temperatures, mercury can be alloyed 
with most metals merely by bringing them 
into contact. 

When mercury forms an alloy, the prod- 
uct, called an amalgam, usually is soft and 
pasty. Home chemists who have been so 
unwise as to experiment with mercury 
while wearing a gold ring are familiar with 
the silvery alloy formed when mercury 
amalgamates with gold. Incidentally, if 
the ring is solid and contains no stones, 
the film of amalgam can be removed by 





The Mysterious Properties of the 
Large and Interesting Group of 
Substances Known As Alloys Offer 
Many Opportunities for Experiment 
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MERCURY, ¢ 
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{ : \ . v . Photo and drawing show how you can make ammonium 
ge ae amalgam. An electric current is passed through a so- 
1 > 3 lution of ammonium chloride. A drop of mercury 
NAIL” amalgamates with ammonium set free by the current 


gently heating the metal for a moment. 

Because it combines with other metals 
readily, mercury that has been used often 
loses its metallic luster. This dullness 
caused by impurities can be removed by 
filtering the mercury through ordinary 
filter paper which has been folded in the 
usual way and then punched with a nee- 
dle. The dross, consisting of bits of metal- 
lic oxide and detrital substances, will be 
left on the filter paper. 

Besides combining with metals, mercury 
also can be made to form an amalgam 
with a curious set of elements called the 
ammonium group. The experiment, an 
amusing one, is performed by passing an 
electric current through a solution of am- 
monium chloride (sal ammoniac). 

In making up the necessary apparatus, 
a short piece of half-inch-diameter tubing 
plugged at one end with rubber stopper 
forms the container. A_ nail, pushed 
through the stopper with its head counter- 
sunk into the rubber, serves as one elec- 
trode, while a carbon rod taken from a 
flash-light cell and inserted into the upper 
open end of the tube forms the other. A 
drop of mercury should be placed in the 
depression occupied by the nail head, the 
tube filled with strong ammonium chloride 
solution, and the carbon rod fastened over 
the tube in (Continued on page 103) 
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As Gus watched, the line of cars stopped 
suddenly. Just at the foot of the hill, 
a sedan was holding up the heavy traffic 






Illustration by 
FRANK HUBBARD 









Check Up on Your Clutch 


AITING on the curb 
for the light, Gus Wil- 
son watched the long 
line of cars start their 
climb up the steep Center Street hill. It 
was the usual Sunday afternoon traffic jam. 

Suddenly, the line stopped. A sedan, 
just at the foot of the hill, was having 
trouble. Horns tooted, gears growled, and 
men shouted. In spite of the plume of 
smoke that puffed rhythmically from its 
exhaust pipe, the car could not budge. At 
last, with a clanking and scraping of 
bumpers, the car behind pushed it around 
the corner and out of the way. 

Gus shouldered his way through the 
small crowd that had gathered around the 
stalled car and spoke to the driver. 

“My name’s Gus Wilson,” he said. “I 
run a garage and I thought maybe I could 
give you a hand. What’s your trouble?” 

“Blamed if I know,” the man replied, 
fiddling nervously with the gearshift lever. 
“Everything was all right until I started 
up that hill. When the light changed, I 
put her in low, let out the clutch, and 
stepped on the gas. She went ahead for a 
few feet, then the motor started racing 
and she stopped.” 

“Mind if I try?” asked Gus. “You're 
on level ground now, and she may act 
better.” 

Gus edged into the driver’s seat and 
stepped on the gas. “Sounds swell!” he 
commented, as the motor raced. “The 


gear shift seems to work all right too.” 
The veteran mechanic shifted into low 
and cautiously let out the clutch pedal. 
At first, nothing happened, but as he fed 
the motor more and more gas, the car 
moved unsteadily ahead like a snail. 


By MARTIN BUNN 


“I’m sorry, mister,” Gus said, shaking 
his head, “but your clutch is shot. It’s 
slipping so badly it won’t drive the wheels.” 

“The clutch!” echoed the man, ‘Gosh, 
now I am in a pickle! Something like this 
would have to happen, when I’m sixty 
miles from home!” 

Gus pulled his watch from his pocket. 
“It’s just two o’clock now. Why not let 
me coax the car over to the Model Ga- 
rage. If we work fast, and have any luck, 
we ought to be able to fix the car up by 
five.” 

Onee Gus had donned his overalls and 
cap, he wasted no time. In less than three 
quarters of an hour he dropped the trans- 
mission, loosened the clutch cover, and 
had the main clutch assembly out on his 
work bench. 

“So that’s what a clutch looks like!” 
exclaimed the car owner. “Sort of a com- 
bination of springs and plates, isn’t it?” 

‘“That’s right, and it’s those springs and 





GUS says: 


Even a car can have too much 
of a good thing. Overloading a 
differential with lubricant doesn’t 
do any good, and it can do a mess 
of harm. Nine times out of ten, 
the lubricant is forced through the 
rear axle onto the brakes, and it 
spoils the linings when it soaks 
into them. 











plates that hook up your motor with the 
main drive shaft when you let out the 
pedal. This particular clutch is what is 
called a single dry-plate type. See this?” 

Gus held up a thin metal disk about 
ten inches in diameter; on each side it 
had a flat ring of hard, fabriclike material. 
“That’s the clutch disk. It’s fastened to 
the shaft that drives your transmission, 
and rides between the inside of the fly- 
wheel and a heavy plate attached to these 
springs. When your clutch pedal is out, 
the springs force the pressure plate toward 
the flywheel, clamping the clutch disk in 
between. Naturally, it binds against the 
flywheel and turns every time the flywheel 
is turned by the motor. 

“Now,” continued Gus, stopping for a 
breath, “when you push your clutch pedal 
down, the springs are compressed, the 
pressure plate is moved away from the 
flywheel, and the clutch disk is free.” 

“But what’s this stuff for?” interrupted 
the car owner, pointing to the ring of 
fabric on one side of the disk. “Looks 
like brake lining.” 

“And it is something like brake lining,” 
agreed Gus. “That’s the friction surface 
that makes contact with the flywheel and 
the pressure plate when the clutch pedal 
is all the way out. And, incidentally, it’s 
the one thing that wears in a clutch and 
causes trouble. 

“Take your case, for instance. Your 
motor ran swell, but it wouldn’t drive the 
rear wheels on a hill. Why? Look at these 
friction surfaces. They’re worn down 
smooth, and are only about half as thick 
as they should be. Of course, it wouldn’t 
bind between the pressure plate and the 
flywheel. It (Continued on page 68B) 
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HOW TO BUILD A 
MINIATURE MODEL OF 


HMS.Ryyyf 


The ship on which was staged the 
most famous mutiny of the sea 


OR nearly 150 years the mutiny on the Bounty 

and Captain Bligh’s 3,618-mile voyage in the 

ship’s open launch have been one of the world’s 

most thrilling true stories of the sea. That tale 
has recently been retold so skilfully in three popular books that 
the little Bounty is better known and more famous than ever. 
Many readers have therefore called for plans to build a model 
of her. Well, here she is! 

The model is in miniature form, constructed and rigged as 
simply as possible so that a beginner may try his hand at mak- 
ing it and so that the work will not take too long. The scale of 
the model in relation to the real ship is 1/12 in. equals 1 ft. 

When Bligh was commissioned to find a ship with which to 
proceed to the Sandwich Islands, where he was to gather young 
bread-fruit trees and take them to the West Indies, he chose 
the merchant trader Bethia, built at Hull in 1784. She was only 
90 ft. 10 in. long, 24 ft. 3 in. in beam, with a hold 10 ft. 3 in. 
deep. 

The British navy purchased her, and altered and rerigged her 
in navy fashion, but, on the advice of Bligh, with a lighter rig. 
She sailed in 1788 with a crew of forty-six in all. She had four 
4-pounder guns on the quarter-deck, six swivel guns on the after- 
deck, and two forward. I omitted the eight swivel guns because 
they would probably be shipped only as required. 

To make the hull, take a piece of pine (or balsa) 134 by 2 by 
71% in., or thinner pieces to build up to 134 in. in thickness. It 
can be made of 3¢-in. lay- 
ers or lifts as with the 
larger models. If you pre- 
fer, the hull may be cut 
off at the water line and 
set in a plastic sea. 

Cut the block down 
vertically to the outside 
lines of the half-breadth 
plan. These lines are 
about the same as the 
deck plan, but slightly 
wider amidships to allow 
for the tumble home. 
Next cut the block to the 
heavy profile lines shown 
on the sheer plan. Make 
cardboard templates from 
the body plan, and shave 
the sides of the hull un- 


Adding the final details. The 
size of the model can be 
judged by comparison with 
the hands. The hull block is 
7% in. long and the finished 
hull 842 in. long. The over-all 
length is 1114, height 8%%4 in 
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You have read about the Bounty. Here she 
is, lying becalmed—not the real ship with 
her mutinous crew aboard, but a miniature 
model such as any reader can build himself 
When photographed in so natural a setting, 
the model is as picturesque and realistic 
a little ship as any model maker could wish 


Designed especially for the 
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A close-up view of the rigging of the model, slightly enlarged, to show the lower mast tops 
and caps. The masts from the tops up to the caps are filed square and the caps fit over them 


til these fit on at their respective stations. 

From hardwood or semi-hardwood, such 
as gum or, whitewood, cut the keel, stem, 
and combined sternpost and rudder. Glue 
these on and also nail them, if possible, 
with small pins after drilling holes. The 
stem can come up only to the bowsprit, 
the small toppiece may be added after the 
latter is in place. The hull, up to a point 
¥g-in. above the water line, rounds in to 
the sternpost. From there up, it is almost 
flat across. At line d it becomes the full 
width of the hull. 

For the bulwarks cut 
cardboard (such as five-ply Bristol board) 
to the shape shown; also cut thin card- 


two pieces of 


BACKSTAYS 
; j LIFTS 
OVERHAND — / SHROVOS 
KNOT | STAY 


THIN WIRE 
PARRALS 


RIGGING PLAN 


How the model is rigged. 
The dimensions can be 
ind by reference 
the scale in inches be- 
As is customary i 


such plans, the yar 


board strips and glue them 
to the top edges. Glue the 
bulwarks into rabbets cut o1 
filed in the sides of the hull. 

To go across the stern, 
cut pieces of cardboard to 
the shapes shown, glue one 
on the other, and color as 
shown with India ink or 
black paint. The windows 
can be cut right out and 
transparent cigarette wrap- 
ping glued behind. This piece 
glues across the stern, with 
its top edge coinciding with 
the bulwarks and its ends 





extending a little beyond them. The in- 
sides of the bulwarks and taffrail can be 
painted a light buff. 

The heavy moldings (wales) I made 
from chair-caning spline, but two thick- 
nesses of cardboard will serve. The quar- 
ter badges, or windows, can be made like 
the stern board and glued on. The figure- 
head represents a lady in a riding habit, 
although so modestly dressed she will have 
to straddle the beakhead. It can be carved, 
but an easier way is to make two figures 
of cardboard, glue the heads together, and 
glue the body on either side of the beak, 
which may be shaved a bit thinner. The 
trail boards can be in one piece with the 
figures, their forward ends being glued to 
the beak. The remainder sweeps in a con- 
cave curve to the hull where the after 
ends are glued. Holes are bored through 
these ends for the hawse pipes. Figure- 
head and trail boards are painted white 
and black as shown. 

Cut notches in the bulwarks and nail 
the catheads to the forecastle deck. Also 
make three pairs of channels as shown and 
glue and nail them to the hull where in- 
dicated in the rigging plan. 

From the highest available part of the 
beak to just under the catheads glue white 
strips of wood about 1/16 
in. square to form the 
hair rails. 












6 x The hull up to the wa- 
oO ter line can be painted to 
UPPER CROSSTREES represent copper, or it 
can be coated with cop- 
Qa . per bronze, with some 
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green rubbed in. Above that all is black, 
except the ornaments. The white stripe is 
just a strip of paper glued on after the 
painting is done. 

Some kind of stand may well be made 
at this point. That shown consists of two 
uprights cut to fit the hull at stations III 
and VII and joined with two 3/16-in. 
dowels. See that the model sits truly up- 
right. 

Gumwood serves nicely for the deck fit- 
tings, but stained whitewood will do. The 
hatches and skylight are all made from a 
piece 3/32 in. thick. The hatches gratings 
may be drawn with India ink and a pen 
after the hatches have had a coat of shel- 
lac. The top half of the skylight is cut to 
the shape shown in the detail and then 
painted to represent windows. 

The Bounty’s steering gear consisted of 
two standards with a barrel and rope be- 
tween, but for neatness and simplicity I 
boxed mine in. An easy way to make the 
wheel is to draw it on a piece of thick 
transparent material such as is used in 
photoframes, cut away the outside only, 
and fasten with a ™%-in. pin. 

The three sets of bitts are pieces of 
1/16-in. stick with the crossbars half- 
lapped into the uprights. The two stern 
lanterns I made by gluing large beads and 
small beads on pins. The gun carriages 
are cut from 5/32-in. square wood, and 
the guns are 34-in. lengths of doctor’s ap- 
plicator sticks, slightly tapered, with a 
pin through them for the trunnions. 

If you have never built a model before, 
do not be frightened by the nautical terms 
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The hull lines, deck plan, profile view of deck fittings, and bulwarks drawn to the same scale 
as the rigging plan on the facing page. At the right, however, the body plan is given full size 


A side view of the 
model. Compare it 
carefully with the 
main rigging plan on 
the facing page. The 
heavier masts, yards, 
and booms are made 
from %%-in. dowels 

A 


which are used in the following instruc- 
tions for rigging the Bounty. The words 
are clearly defined in all large dictionaries, 
and many dictionaries and encyclopedias 
have diagrams showing all standard parts 
of ships. Even if you should fail to iden- 
tify some of the parts accurately, just fol- 
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FITTINGS 











low the drawings and photographs. You 
cannot then go far astray. 

The heavier masts, yards, and booms 
are made from %-in. dowel sticks, and 
the lighter ones from applicator sticks. 
Their dimensions can be scaled from the 
rigging plan on the preceding page. 

Bore holes for the 
lowermasts and _ bow- 
sprit at the angles 
shown, being very care- 
ful that they are in line 
with the stem. 

I made my tops, caps, 
and crosstrees from 
1/16-in. thick white cel- 
luloid, but fiber or even 
cardboard will do. 

The jib boom is 
brown (pitch-pine col- 
or) with a white tip. 
The lowermasts are 
white (with black bands 
if you like). The top- 
masts and _ topgallant 
masts are brown, except 
where they double with 
the other masts. The 
(Continued on page 84) 
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Plants Flourish in Glass Base of Unique 


amp Garden 


No sunlight or watering is 
required—T he shade is made 
to match by decorating it 
with real ferns and flowers 


By Juuia I. Fox 


Y HUSBAND and I have de- 
veloped lighting fixtures of vari- 
ous kinds, and the one that has 


probably aroused the most interest is the 
lamp garden illustrated. Plants thrive 
without attention within the base, which 
in this case is a large glass bottle known 
as a “balloon demijohn.” The shade is 
also unusual because it is decorated with 
real ferns and flowers to harmonize with 
the lamp base. 

The neck opening of the bottle is about 
114 in, in diameter, and through this is 
dropped a mixture of three parts rich 
earth to one of gravel, and one cup of 
powdered charcoal. Enough water is poured 
in to moisten the earth thoroughly. Should 
mildew appear on the plants, the plug can 
be removed from the neck of the bottle 
for a sufficient period to allow the excess 
water to evaporate; and if the plants ap- 
pear too dry, small amounts of water can 
be added. The lamp illustrated has not 
been opened for ten months, and the 
plants have died down and come up as 
they would in their natural habitat. 

Most people think we use some form of 
magic to get the plants in the bottles, but 
it is simple enough. We made a special 
tool from a 2-ft. length of heavy iron 
wire. The ends were beaten flat, and one 
was bent at right angles and notched. Small 
plants and mosses are dropped through 
the bottle neck, holes are dug with the 
long tool, the plants are pushed into them 
with the notched end, and earth is piled 
around them and patted down. 

A variety of plants may be used. We 
have been successful with the delicate 


E 
Diagram showing how to lay out shade pattern 
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maidenhair fern, as well as dogtooth vio- 
lets, and many other wild and garden 
flowers. The shade illustrated at the right 
above has huge sprays of maidenhair fern, 
purple clematis, orange marigold, and Bos- 
ton fern. This shade with its base is a 
fair example of the application of dy- 
namic symmetry (P.S.M., Aug. ’32, p. 98). 

Directions for making wire lamp-shade 
frames were given in a previous issue (P. 
S.M. Aug. °32, p. 94). We have not found 
it necessary to use side supports for our 
shades, even when they are as large as the 
one shown (14 by 15 by 24 in.). Tinned 
wire is not used, but we sandpaper the 
iron wire wherever a joint is to be made. 
A small alcohol blowtorch will be found 
most useful for soldering the joints, and 
a soldering flux is used by us even with 
cored solder, 


HE shade pattern is made as follows: 

Select a smooth piece of wrapping 
paper, thumb-tack it to a board, and draw 
a perpendicular line AB. Next select a 
point D, on AB, and draw CDE through 
it at right angles to the original line. CD 
and DE are laid off equal to the radius of 
the top circle of your frame. The depth 
of the frame DF is then laid off on AB, 
and another line GFH drawn at right 
angles. GF and FH are made equal to the 
radius of the lower shade ring. Connect 
G and C, which will give the distance on 
the surface of the shade between the two 
rings of the frame. Lay this distance off 
from D on the vertical line, which will 
locate the point F’. Again draw a line 
through F' at right angles to AB, and lay 
off G'F! and F'#H', which are again equal 
to the radius of the lower ring. Draw 
lines through the points G', C, and H', E, 
which, when extended, cut the vertical at 
a common point, J. 

With J as a center, describe arcs with 
7D and JF’ as radii. Obtain the points K! 
and L’ by laying off half the circumfer- 
ence of the lower ring on the arc, starting 





The real beauty and novelty of a lamp garden can be 
realized only when seen illuminated. The shade consists 
of two pieces of paper with pressed flowers between 


at F'. The points K and L are obtained 
in the same manner by starting at D on 
the upper arc and using half its circum- 
ference to locate them. You are now 
ready to cut the pattern, but be sure to 
add % in. at each end for the overlap. 


HE shades are made from a good 
grade of white paper (bond paper is 
not satisfactory because of the water- 
mark). After two sheets have been cut 
from the pattern, the flowers, which have 
been pressed under a weight between two 
sheets of blotting paper for a few days, 
are arranged on one sheet and fastened 
down with cellulose household cement. 
Then the entire sheet and flowers are cov- 
ered freely with the cellulose cement, and 
the outer sheet of the shade put in place, 
pressed down by hand until entirely 
smooth, placed between two smooth boards, 
and weighted with a single layer of aver- 
age size books. A great weight is not de- 
sirable as it may cause the color from 
some of the flowers to run into the shade. 
After the shade has been dried for not 
less than eight hours, rub both sides with 
a rag saturated in boiled linseed oil. If a 
darker shade is desired, a few drops of oil 
stain of the proper celor can be added to 
the linseed oil. Now wipe off all surplus 
oil with a fresh rag and sew the shade to 
the upper and lower rings, and fasten over- 
laps with brass brads. Finish top and bot- 
tom with a harmonious shade of bias 
binding, fastened with celluloid cement. 

The flowers keep their colors very well, 
as the shades are practically air-tight, al- 
though there may be some fading, par- 
ticularly with the greens. When this 
happens, however, the effect is still natur- 
al and pleasing. 

A great deal of scientific data has been 
collected within recent years on the stimu- 
lating effect of artificial light to plant 
growth (see P.S.M., Sept. ’33, p. 19, and 
Oct. °33, p. 33). If potted plants receive 
a few hours of artificial light in the eve- 
ning, it is not necessary to place them 
close to a window where they would re- 
ceive direct sunlight. Plants needing much 
sunlight outdoors naturally require more 
artificial illumination indoors. 
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By | 
JACK HAZZARD 


ITH costumes and equip- 

ment made mainly from 

old inner tubes and other 

discarded materials, any 
group of boys can put on a thrilling In- 
dian war dance show. All sorts of Indian 
leather work, drumheads, and even realis- 
tic looking tomahawks, knives, and lance 
heads may be simulated with rubber. Real 
Indian materials, on the other hand, are 
expensive, hard to get, and require much 
more time and skill to make up. 

Drums that give a convincing Indian 
sound are made from large oyster tins or 
other cans headed on both ends with rub- 
ber and painted brilliantly. Cut out the bot- 
tom with 34-in. allowance and hammer in 
the edge to strengthen the end. For the 
head, first cut twelve or thirteen sections 
like rubber bands from an old tube. Then 
split the remainder of the tube and cut 
off a piece large enough to cover the end 
of the can. Hold it in place over the end 
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GLUED ON AND 4 


ROUNDED > 


WRAPPED WITH _-# 
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Drums are large tin cans with rubber heads 
held on by bands sliced from an inner tube 
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Old inner tubes are used 
for drumheads, tomahawks, 
knives, and lance points— 
Headdresses and buckskin 
suits also easily imitated 
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INTERMEDIATE (MAKE 2) 















of the tin, and work a band into place. 
After stretching the head somewhat, put 
five or six more bands in place. Now 
place the palm of the hand on the edge of 
the drumhead and push, pull, and roll the 
head toward the binding. Repeat this at 
intervals, turning the drum round and 
round, and finish with a 

few two-handed down- 


ward pulls. Cut away the aa 6"x 2" 


unneeded part of the 
head, but leave a grip all 
around for future tuning. 

A whole drum corps 
can be equipped in this 
way. A drum with one 
head and with the bottom 
of the can left in sounds 
like a kettle drum; with 
one end open it produces 
a high effect; with two 


OUTSIDE (2) 
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OUTSIDE (MAKE 2) 
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CROSS SECTION 


Tomahawk heads are built from pieces 
of rubber cemented together, and the 
fringed grip is also rubber. Moccasins 
may be made from inner tubes as at left 


heads, it gives the typical Indian 
boom; and with hard-twisted 
cords stretched over the bottom 
head and looped through the 
bands, it has the snare-drum rat- 
tle needed for a drum corps, 
Moccasins, too, may be made 
from inner tube. The pattern il- 
lustrated must, naturally, be 
adapted to the foot of the wearer. 
Use gasoline to clean all the tabs along 
the edge of the upper piece and a wide 
strip along the edge of the sole. Dry well. 
Fasten a tab or two at the toe and gauge 
to see that the heel lap will come at the 
right place. Working first on one side and 
then the other, (Continued on page 94) 





eS FT. LONG, 1" DIA. 
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FEATHERS OR 
WHITE CLOTH 
INKED OR PAINTED 


CORD LOOP 
HOLDING TASSEL 


Lances like this have a warlike look but are entirely harmless. 
The points and edges are trimmed thin after the cement has dried 
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By 
Hi Sibley 


As shown below, the 40-H.P. 
motor in Dr. McKibben’s 
dory is housed in a com- 
partment held together 
with hooks. Top and sides 
can be removed as required 


Dr. Paul S. McKibben, dean of the School 


of Medicine, University of Southern Cali- 
fornia, in his dory, in which he goes far out 
to sea. Note roominess and extreme sheer 


ONG a favorite with commercial fish- 
ermén who meet all kinds of 
weather far out at sea, the true 
dory is a practical boat for in- 

land lakes as well. It combines many ad- 
vantages, notably its roominess, its stanch- 
ness, and the ease with which it can be 
handled and launched in the surf. 

The original dory design had no thwarts, 
so that a number of the boats could be 
nested on the deck of a fishing schooner 
The model in the drawings is 18 ft. long 

In Fig. 1 are given deck plan and side member, and two screws. 
view. For clarity, no battens or moldings The original Cape Cod 
are indicated on the former. The dory is dory has a metal yoke at 
shown with inboard motor installation this point. 
but it has a mast step for rigging a sail In cutting the ribs, leave 


in emergencies. 

First make the oak stem approximately 
as laid out in the squared diagram, Fig. 
7 This is rabbeted I in. deep for the 
planking and is secured to the keelson with 
an oak knee. Bottom boards and keel ar 
put on after the side planking is com- 
pleted. The transom is cut from 11% in 
oak or mahogany as in Fig. 9, the sides 
and bottom being beveled as required. 

Next lay out the frame profiles, Fig. 8, 
full size on paper or on the shop or garage 
floor with chalk. Use 7¢-in. oak for the 
ribs and cross member of each. The two 
forward frames, A and B, have a crowned 
cross member on top to support the short 
deck, Fig. 5, but all the other frames are 
open. A typical frame £& is given in Fig 
6. Note that the oak knees are secured 
with two bolts, through rib and bottom 


3 or 4 in. of stock on the 
tapered ends so that tem- 
porary crosspieces can be 
used as braces until the 
side and bottom planking 
is installed. Also, the 
notches for the side bat- 
tens should be about '% 
in. wider than the battens 
to allow for adjustment, 
since no two boards will 
bend exactly alike and it is 
impossible to give abso- 
lutely accurate dimensions 
at this point. Notches for 
the keelson and bottom 
battens, however, can be 


Chart of frame dimensions and 
details of stem and transom 


Plans for Constructing a 


HEAVY-WEATHER 


Motorboat 


The Invincible Cape Cod Dory 


cut to fit exactly, and this should be done. 

No dimensions are given for the motor 
mount, since there are several engines 
adaptable to this type of craft. A 20- 
H.P. four-cylinder engine will be satisfac- 
tory, and details for building the shaft 
log will be supplied by the motor manu- 
facturer. 

Planks % by 9 in. are used on the side. 
They may be pine or whatever material 
is available in your locality for boat build- 
ing. A batten is back of the 
seam, secured with copper rivets 
spaced in pairs about 5 in. apart. 
The edges of the planks are 
slightly beveled to leave a nar- 
row V-joint into which cotton 
lamp wicking is driven, followed 
by an application of marine glue. 
When this is dry, fill the joint 
with putty (Fig. 2). 

The calking along the chine 
consists of lamp wicking twisted 
around small brads, the latter 
then being bent over and pounded 
in flush, as in Fig. 4. Marine 
glue is next applied, and the bot- 
tom planks are put on. Galvan- 
ized nails can be used for this 
purpose. In fact, no iron should 
be used in construction unless 
galvanized, and brass or copper 
is better where possible. The 
bottom is calked like the sides. 
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The general constructional method is 
illustrated in Fig. 3. First, secure stem 
and transom to keelson, which is a 34 by 
3 in. board running the length of the bot- 
tom. The frames A to 7 inclusive are 
then spaced on the keelson according to 
the dimensions given in Fig. 1, deck plan, 
and are held in place by temporary braces. 
The top side plank is then put on, after 
the frame has been turned upside down. 
This brings the frame to the upcurved 
shape. Other side planks and battens are 
added, and the bottom or lower side plank 
is planed flush with the chine batten. Cot- 
ton wicking is inserted as in Fig. 4, and 
the bottom completed. A molding around 





This boat is 20-ft. 
long but dories 
as small as 14 ft. 
are built for use 
in rough water 





Here is part of a dory fleet on Newport Beach, 
.¥ Calif. The loaded boats are easily beached 






the gunwale and the inwale strip are fi- 
nally applied. 

The forward deck is of 5¢ by 2 in. 
planking. This is covered with canvas at- 
ter the deck has been varnished thorough- 
ly. The edges of the canvas are drawn 
taut and tacked down, then covered with 
a molding as shown in Fig. 5. The fuel 
tank should be installed under the deck, 
with a suitable filler cap. 

Make the rudder of 114-in. oak or hard 
pine with brass dowels through the wide 
part. The hangers and eyes should also 
be brass. A rather long tiller is necessary. 

A deeper, permanent keel makes it pos- 
sible to use this craft exclusively as a 
sailboat, but it is at its best as a power 
boat. The model shown in the photos is 
painted white above the water line and 
red below, with molding and rudder in 
natural wood finish. The bottom inside 
is gray and the sides are white. 








































Assembly draw- 
ings with locations 
of frames, a per- 
spective sketch of 
the framework,two 
of the frames, and 
details of the joints 
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FOR YOUR HOME 


strips may be varied in size, so long as 
the tube stands free, is protected from ac- 
cidental blows, and yet can be easily read. 
To make the clamps, bore holes % in. 
larger in diameter than the tube (to allow 
for leather pads) and rip them through 
the center. Tack the halves to the back- 
board and drill the ends to receive screws. 
Cut tin strips to clasp the outside of the 
tube. Make the cistern guard cap, add 
the cistern shelf, and paint the assembly 
with two coats of boiled linseed oil. 

Bore the bottle cap to fit loosely over 
the tube. As there is some danger of crack- 
ing the composition, it is best to drill a 
¥g-in. hole and then enlarge it with a 
round file. If there is a metal-foil liner in 
the cap, remove it, for the mercury might 
attack it. 

Filling the tube must be done with con- 
siderable care. Pouring the mercury in 
and stopping the opening with the thumb 
is all right for an experimental barometer, 
but it is not satisfactory for continued 
use, because, in filling, large numbers of 
air bubbles are trapped. Many of these 





The most important instrument in weather 
forecasting is the barometer. It infallibly 
reportsthe “highs” and “lows” by what may 
be considered as a process of “weighing” 
the air. The principle of the mercury ba- 
rometer is shown at left, the measurement 
| being taken from the level of the mercury 
in the cistern to the top of the column. At 
| the right is a simple homemade barometer 
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By EDWIN M. LOVE 


F THE barometer is falling, beware’ glass of 3%-in. bore and 
of weather! Sudden sinking of the 3 ft. in length. which is 
mercury means lowered atmospheric stocked by most hard- 


pressure, which in turn usually pre- ware dealers. This size 


TUBE GUARD 
Ms" x ie" 37" 


sages storm—an inrush of denser air, cold 
or moisture-laden, to displace the lighter 
rising air. When the column regains its 
normal height, look for fair skies soon. 
The barometer, in effect, weighs the 
air. To illustrate this, seal a glass tube 
at one end and fill it with mercury. If 
you close the open end with your thumb 
and upend the tube in a dish of mercury, 
some of the liquid metal will run out 
leaving a vacuum above it. Air pressure 
keeps most of the mercury in the tube, 
the amount depending on the elevation 
the temperature, and weather conditions 
Since the height of the mercury column 
varies with the air pressure, and storms 
usually follow the movement of low-pres- 
sure centers across the country, it is evi- 
dent that a barometer is essential to your 


usually sells for about 90 
cents. Regular barometer 
tubing with one end 
closed can also be bought 
from dealers in scientific 
supplies. Mercury costs 
about $1.50 a pound, and 
2% Ibs. will be required 
for this tube. If you can 
obtain a glass with an in- 
side diameter of \% in.., 
only 9 oz. will be needed, 
and other sizes, of course 
will be in proportion. 

A suitable back is sug 
gested in the drawings on 
this page. The guard 
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back-yard weather station; and the mer- —C $£° NOTCH YARD- 
cury type, being so simple in construction, oh ee 
is a first-rate project for your home shop REE 
Obviously, you must add to the tube and “ COLLAR 
dish a rigid support of some kind equipped 
with guards to prevent breakage of the CISTERN CAP 
glass, but the labor of making it is almost B-SHELF Pxib'x 3f" 
negligible. You probal ly have a smooth 
board on hand that will furnish all the — CISTERN GUARD 
needed lumber. 16 c cr 

At a drug store purchase a round glass j Front Elevation peices 
bottle about 1 in. in diameter and 3 in - id ‘6 f 
high, fitted with a composition screw cap ! F 
A suitable glass tube also must be obtained Daa. ti uth adeh tall ¢ eee tadiver samen ane a a 
One easy way to get tt Is to buy a gauge vecail OF Clamp a scale that can be adjusted to show the height of the mercury 
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Barometer 


WEATHER BUREAU 


can be worked out, but in spite of all pos- 
sible care hundreds of tiny bubbles remain 
scattered through the column. In the 
course of time, some of these bubbles may 
work to the top and spoil the vacuum. 

Fortunately, the filling can be done 
without much trouble. If you find it un- 
handy to do the job at home, you can 
probably get permission to work in your 
local high-school laboratory. First the 
tube must be sealed at one end. Warm it 
for some distance back from the end, 
moving it back and forth in the flame and 
rotating it with the fingers. Then concen- 
trate on the very end, continuing to turn 
the tube until the glass softens. The clos- 
ing can be speeded by pushing the glass 
inward with an iron rod. Continue’ heat- 
ing until the glass runs togeter in a 
smooth blob. 

No matter how clean the tube appears 
to be inside, it must be considered dirty. 
To clean it, make a solution of 1 part ni- 
tric acid to 20 parts water, and nearly fill 
the tube with it. Cork with a rubber stop- 
per and shake for a minute or so; then 
empty, rinse with tap water, rinse again 
with distilled water, and stand aside to 
drain for a quarter of an hour. Now fill 
the tube with strong alcohol and pour out, 
repeating eight or ten times, to remove 
the water, and drain for at least half an 

















hour. The tube is then ready 
for use. For best results, how- 
ever, the bottle should be treat- 
ed the same way. 

As there is some danger of 
spilling the mercury, it is a 
good idea to do the pouring 
over a large crock or enameled 
kettle. Warm the tube and a 
quantity of quicksilver, and, 
using a funnel, pour in enough 
to fill the glass 3 or 4 in. deep. 
Holding the tube lightly in the 
fingers, heat it gently in a Bun- 
sen flame, turning and moving 
it up and down to prevent ex- 
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Here is a more elaborate ba- 
rometer than the one shown on 
the facing page. It has an 
indicator at the top with a 
slow-motion screw, the parts 
being illustrated at the left 


cessive local heating. As 
the temperature of the 
mercury nears the _boil- 
ing point, air and moisture 
are driven out and form 
tiny silvery-white bubbles, 
which coat the interior of 
the tube and give it a frost- 
ed appearance. These bub- 
bles enlarge, but after the 
mercury boils for a while 
they disappear entirely. 
Further boiling takes place 
with sharp clicks as the 
metal spashes about, an in- 
dication that it has continued long enough. 
Now add a fresh quantity of warmed mer- 
cury and repeat. You can easily see the 
line of separation between the treated 
mercury and the new. Continue the proc- 
ess until the tube is nearly filled. The 
last 2 or 3 in. of the tube are then filled 
without boiling. 

It is not possible, of course, to use the 
thumb to stop the tube, as the cistern 
opening is far too narrow. However, a 
disk of waxed cardboard makes a good 
substitute. Holding the tube vertically in 
the crock, lay the disk over the end and 
clamp it there by turning the cistern bot- 
tle upside down over it. Thus sealed, the 
tube and bottle can be turned right-end 
up. Still holding the two firmly together, 
pour a little mercury into the cistern— 
enough to fill it about %4 in. deep. 

At this juncture the assembly should 
be fixed to the supporting back, which of 
course must be held firmly upright. Lift 
tube and bottle together and set them on 
the shelf between the guards. Slip a strip 
of soft leather between the tube and each 
clamp, fold the ends over in front, and 
screw on the tin strips, leaving them loose 
enough to allow the tube to be moved. 
Cautiously raise the tube % in. to let the 








A suggestion for making the improved barometer. The scale is moved 
up and down by a slow-motion screw at the bottom; then the indicator 
at the top is adjusted with extreme accuracy as in the upper photo 


mercury assume its level, and tighten the 
clamps. Keep a (Continued on page 104) 





~ 


APRIL, 1935 65 




















& 


STUDIO worktable sooner or later 
becomes a necessary part of the 
equipment of every amateur artist 


or draftsman. An excellent substitute for 
high-priced professional worktables can be 
made froma second-hand disappearing-top 
stenographer’s desk. 

The disappearing top A is first removed 
and all metal beneath it detached from 
the bedy of the desk. The metal arms 
B, C, D, E, and F are then merely re- 
versed. It may also be necessary to cut 
them down, if too long. They are then 
screwed and riveted as follows: Arm B is 
screwed into the disappearing top at 7, 
then attached to arm C with a screw at 2, 
and both are attached to the desk body. 
A thin metal washer should be placed be- 


A stenographer’s desk 
of the disappearing- 
top type is easily 
transformed into this 
practical worktable 
for an amateur artist 
ordraftsman. Thearms 
that operate the top 
are merely taken off 
and put in the reverse 
of their original 
position, as shown in 
the photograph below 


tween the desk body and the joint con- 
nection of arms B and C so that they may 
swing easily when the worktable is in use. 

Arm C is next connected to arm D with 
a rivet at 3; arm D is similarly riveted to 
arm E at 4, and arm E screwed into the 


TYPEWRITER DESK BECOMES 


Studio Worktable 


side of the desk at 5 with a metal washer. 
The same operation is now performed on 
the other side of the desk. When com- 
pleted, the top A should swing easily and 
close without slipping. Screw 6 is a stop 
joint to hold arms C and D from swing- 
ing back too far. Its position depends up- 
on whatever angle is preferred for the 
slanting top. To open the desk, press 
down the operating mechanism at point 
F as if it were a pedal. 

A hole may be bored in the right-hand 
side of the worktable for the ink bottle, 
if ink is used. There is then no danger 
of upsetting the bottle. 

The small tray at the right-hand side of 
the worktable is made from a % by 12 by 
18 in. oak board. It may be attached with 
a hinge or an ordinary clothes-closet swing- 
ing arm.—JOSEPH CREAMER. 


SHOE TONGUE CAN’T SLIP 


F YOU have dil- 

ficulty in keep- 
ing the tongues of 
your shoes from 
side-slipping, you 
can stop this an- 
noyance by punch- 
ing two holes, as 
shown, in the 
tongue at the point 
where the laces 
cross between the 
upper holes. String the laces through 
these holes, which will be hidden by the 
bow.—GeEorGE W. KINDER, 





Combination Couch and Bed Made From an Old Davenport 


MODERN studio couch that will 
open into a comfortable bed for 
two people can be made from an 


old duofold davenport, three boards, and 
any suitable covering material. You can 
obtain an old davenport at almost any 
used-furniture store. Select one, if possi- 
ble, of spring construction set in a wood 
frame. Remove the ends, the back, and 
all the old imitation leather on the seat. 
Cut a wide board—3%, in. is thick enough, 
or you can use old table-top boards—for 
each end of the davenport, so that it will 
be even with the front and top of the seat. 

Use the old davenport end as a pattern 
for marking the bolt holes in the new end 
This will insure the davenport’s unfolding 
properly when finished. 

Now notch the rear top corners of thi 
davenport ends to receive a board 11% in. 
thick and approximately 4 in. wide. This 
is to be used instead of the old back. It 
covers an empty space there, helps to 
brace the ends, and provides a place for 
a spring latch to hold the seat in its 
folded position. 

Now re-cover the seat. Cover all the 
way to the bottom on the front; also 
cover the ends and the backboard with 
the same material. Take pains to do this 
evenly and neatly.—C.uirrorp A. Lons 


A comfortable bed 
for two persons 
comes out of an at- 
tractive studio couch 
made from an old 
davenport. The bed 
is shown at right 





Covered with suit- 
able material, the 
couch improves the 
appearance of any 
room. The drawing 
shows how the main 
elements of the dav- 
enport are used in 
constructing couch 





SEE pages 80 and 81 for list of our construction kits. 
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| Left to right: Joseph Morin, vice presi- 

dent; Peter M. Marsh, wood carver; Earle 
' C. Gilman, president; and Charles C. Gay, 
7 secretary, all of Springfield (Mass.) Club 


Prissc winners in the first National 

Handicraft Exhibition and Contest of 

the National Homeworkshop Guild 

will be chosen by a distinguished board of 
judges, the members of which are Rufus =, 
C. Dawes, Lorado Taft, Tony Wons, Dr. ‘ 

Herman N. Bundesen, Edward F. Worst, 

Howard V. O’Brien, Donald A. Price, L. 

W. Wahlstrom, and Thomas E. Tallmadge. 


The judging will be done during the ex- 
hibition, which takes place in Chicago, 

March 25 to 30. The awards will be an- 

if nounced at the Guild’s annual dinner. 

} 

' 

J 


Three more silver cups to 
be awarded at National Ex- 
hibition. Left: For wood 
turning. Center: For civic 
activities of clubs. Right: 
The grand sweepstake prize 
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JUDGES NAMED for 
UILD CRAFTWORK CONTEST 


RUFUS C. DAWES, LORADO TAFT, and TONY WONS 


among men who will select winners of trophies and $2,000 





‘ 1, Hoe Vor hshog 
Jac ho Clu 






















Above: Exhibition of 
projects built by the 
Jacksonville (Fla.) 
Homeworkshop Club 
for an auction sale. 
_- Left: Electrically 
lighted and furnished 
doll house by George 
Herman of the Mount 
Vernon (N. Y.) Club 


A store-window exhibition by the Holton (Kans.) Club 


This is to be held in the evening of March 28. 

Because of the importance of this first great home 
workshop show and the value of the prizes—$2,000 
in cash and ten cups and trophies—the Guild has 
selected an entirely independent board of judges. 
No officer or member of the Guild itself or any 
representative of the sponsors of the contest will 
have a voice in deciding the awards. 

The work of Mr. Dawes as president of A Cen- 
tury of Progress Exposition is familiar to every 
reader. He is a business man who has specialized 
in organizing and managing gas and electric light 
companies, but he has found time for various public 
services. He was adviser to the American members 
of the experts committee that prepared the Dawes 
plan of reparations (Continued on page 90) 
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How a bottle is 
rolled on a file 
is shown above. 
The position of 
the cut is fixed 
by the backstop, 
which may be ad- 
justed back and 
forth A light- 
weight bottle is 
cut by rotating 
it in the cradle 
in contact with 
the broken’ end 
of a file held 
as shown at right 


ITH this simple glass-cutting 
jig, you can remove the tops from bottles 
in order to make vases, flowerpots, chemi- 
cal flasks, and any number of other con- 
tainers. 

The wooden base D is 8 by 15 in. On 
it are mounted two uprights A and C, 

by 3% by 6 in., which form a cradle 
The back stop Bis % by 114 by 6 in. The 
small blocks attached to these three parts 
are about 2'4 by 3% in. Upright A and 
backstop B are adjustable by means of 








bolts fitted in slots cut in the baseboard. 

Slots are provided in A and C to receive 
a three-cornered file, and A is also drilled 
at the angle illustrated in another of the 
photographs to take either a file or a 
glass cutter. 

A lightweight bottle can be cut merely 
by rotating it in the cradle in contact with 
a file that has been broken off short to pro- 
vide a sharp edge. For glass tubing, place 
the uprights close together and use the file 
lving across them. After this treatment, 


SMALL BLOWPIPE MADE FROM OILCAN 


A BLOWPIPE is essential in chemical 
analysis and in testing minerals for fusi- 
bility and other reactions. An efficient one 
can be made from a small five-cent oilcan 


a length of rubber tubing, and a valve 
stem from an old inner tube. Select an oil- 
can which has a spout with a very small 
round hole. In one side of the oil reser- 

voir, drill a small hole and sol- 











der a section of the valve stem 
over it to form a connection 
for the rubber tubing. 

The reservoir of the can 
forms a receptacle for collect- 
ing the condensed moisture 
from the breath, as in the bet- 
ter commercial blowpipes. In 
addition, the operator's face 
need not be held near the burn- 
er, and no heat from the flame 
can be accidentally conducted 
to the lips.—L. C. PELTIER. 



























Glass-Cutting Jig 


REMOVES TOPS FROM BOTTLES 


A top view of the 
jig with  three- 
cornered file in 
place across the 
cradle for cutting 
a bottle as shown 
in the photo at 
the extreme left 


The cutting of a heavy 
bottle is completed by 
a. heating it with a string 
soaked in alcohol and 
lowering it in cold water 





bottles having thin side walls will snap 
apart cleanly and evenly with a light tap. 

Rather than chance breaking heavier 
bottles or small square bottles with thick 
corners, wrap them twice with soft string 
at the file mark and soak the string with 
a few drops of alcohol. Light the string 
and, when the alcohol has burned away, 
quickly remove the string and slowly low- 
er the bottle, mouth up, in a container of 
cold water. It will separate into two parts 
with an audible snap.— KENNETH MURRAY. 
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NEAT WAY TO INCLOSE 
STAMPS WITH LETTER 


WHEN inclosing stamps in an envelope, 
you may attach them safely and neatly 
to your letter by the method illustrated 
above. This prevents any possibility of the 
stamps being lost or removed by some un- 
authorized person without the knowledge 
of the recipient. —W. E. LeECounr. 
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SPEAKING OF THE EXCITING SPORT 
with which his name has so long been as- 
sociated, Ray Stevens says: ‘““When the last 
heat has been run, it’s mighty comforting to 
light up a Camel. That ‘let-down’ feeling fades 
away. I enjoy the pleasure of smoking to 
the full, knowing that Camels never bother 


my nerves!” (Signed) RAYMOND F. STEVENS, 
North American Bob-Sled Champion 








“I’M ACAMEL SMOKER. 
Camels restore my ‘pep’ 
when I’ve used up my 
energy. They taste so 
good, too. There’s nothing 
like a Camel!” (Signed) 
JACK SHEA, Olympic 


“AS A MASTER BUILD- 
ER, I have learned that any 
real work that requires 
‘push’ calls for Camels. They 
give me new energy when 
I’m feeling tired and list- 
less.”’ (Signed) 


Champion Speed Skater 





COLLEGE GIRL: “When tired, a 
Camel makes you feel refreshed.”’ 
(Signed) MARGUERITE OSMUN 





You'll like the Camel Caravan 
starring Walter O’Keefe, Annette 
Hanshaw, Glen Gray’s Casa 
Loma Orchestra over coast-to- 
coast W ABC-Columbia Network. 


TUESDAY - 


THURSDAY 


f79: 
U5: 
j 
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FRAZIER PETERS 


IN CAMELS.. 


“Camels are made from 


finer, MORE EXPENSIVE 

TOBACCOS — Turkish and 

Domestic — than any 

other popular brand.” 
(Signed) 


® 4, REYMNOLOS TOBACCO COMPANY 


Winsten-Seiem, North Coretine 


Copyright, 1935 


Camel's Costlier Tobaccos never get on your Nerves! Ria 


Winston-Salem, N.C. 














APPEN you 
A TYPICAL BLOW QUT ACCIDENT pon’T LET IT # 


New kind of tre —s you from 
dangerous, high-speed blow-outs 


‘D RATHER try to ‘bring back alive’ 
a roaring lion than bring myself safe- 
ly through another blow-out accident,” 
Says FRANK BUCK. “‘When that tire blew 
out—when my car plunged off the road at 
those rocks—there was nothing I could 
do to avoid the crash. When I take my 
family or friends out for a ride I want to 
be sure to ‘bring ’em back alive.’ So now 
I'm playing safe by riding on Goodrich 
Silvertowns.” 
When a man like Frank Buck says a 
blow-out is more dangerous than captur- 
ing wild animals, don’t you want to do all 


HEAT CAUSES BLOW-OUTS — 
THE LIFE-SAVER GOLDEN PLY & 
RESISTS HEAT— PREVENTS 
THESE BLOW-OUTS 













Handsome emblem 
with red crystal re- 
§ flectortoprotectyou 


if your tail light goes out. See 
your Goodrich dealer, join 
Silvertown Safety League, get 
one FREE. Or send 10¢ (to cover 
packing & mailing). Dept. 451, 
TheB.F.Goodrich Co., Akron, O. 














Goodrich Sa/eiy 





“A Black Panther Isn't Half as 


Treacherous as 


a Blow-crtt !" & 
Says > 









you can to avoid having one yourself? 
Can you afford to risk your life with these 
high-speed blow-outs, when Goodrich 
Safety Silvertc vns cost no more than other 
standard tires? Get a set of Silvertowns 
now. You'll get real blow-out protection 
and months of extra mileage FREE. 





How blow-outs happen 


When you drive forty, fifty, sixty miles an 
hour, terrific heat is generated inside the 
tire. This heat causes rubber and fabric to 
separate—causes blisters to form—blisters 
that grow bigger and bigger until sud- | 
denly BANG! Your tire blows out. You 
can’t steer. Anything might happen. 
But in Silvertowns the rubber and fab- | 
ric don’t separate, for the Golden Ply in- 
vention resists internal heat. Blisters don’t 
form. And these high-speed blow-outs are 
prevented before they get started. 


More miles... safer miles! 





Ask your Goodrich dealer to show you | * 


these new Silvertowns. Press your hand on | 
the deep-grooved tread. Feel the big, husky 
Silvertown cleats grip. Then you'll know | 
why they also give you maximum protec- | 
tion against dangerous, “‘tail-spin” skids. 
Notice the ruggedness of this extra-thick 
Silvertown tread that gives months of 
extra mileage—at no extra cost. 

Don’t drive around on dynamite — put 
Golden Ply Silvertowns on all four wheels. 
They cost no morethan other standard tires. 


Copyright, 1935, The B. F. Goodrich Co. 


WITH LIFE-SAVER GOLDEN 


CHECK UP YOUR CLUTCH 
TO KEEP IT EFFICIENT 


(Continued from page 56) 


slipped; it couldn’t take hold. 

“Have you ever driven a car that wouldn’t 
start up without almost jerking your head 
loose? That’s because the clutch takes hold 
too suddenly. The adjustment may be too 
tight, the clutch surfaces may be glazed over, 
or the rivets that hold them in place may 
be sticking out so that they grab.” 

“Gosh, isn’t there some way to take up 
for the wear in a clutch without taking it 
all apart?” asked the car owner as he gazed 
at the assortment of parts on the bench. 


URE. On most clutches you can adjust 

the pedal to make up for normal wear 
and tear, but your clutch is beyond that. The 
only thing left now is to put on new friction 
rings. 

“Clutches are funny things. 
they slip, the more they wear. 
locks of yours, it’s been slipping a long time. 
If you’d had it adjusted four or five months 
ago, this might not have happened.” 

“But how in the world would I know it 
wasn’t working right ?” 

Gus shrugged his shoulders. “You can’t tell 
how much air is in a tire by looking at it, 
but you can have it checked at your garage, 
now and then. Besides, if you know where 
to look for them, you can find plenty of 
symptoms of a slipping clutch. 

“It generally shows up first in starting; 
the motor will race, but the car won’t move 
ahead very fast. Then, sometimes, on hills, 
the engine will suddenly speed up without 
making the car go any faster. 

“You can tell a lot, too, by the feel of 
the clutch pedal. If you find it doesn’t take 
hold ’til it’s almost all the way out, it’s 
usually a sign something’s wrong. 

“Noises are another warning. When a 
clutch chatters, chances are the pressure plate 
is warped or one of the springs is weak- 
ening. A squeaking clutch, generally, comes 
from lack of oil in the throwout bearing, 
and a rattle means one of the moving parts 


The more 


| is loose or a spring is broken. 


“Of course,” continued Gus, working as he 
talked. “A slipping clutch doesn’t always 


mean wear or broken parts. Sometimes oil 
or grease gets on the clutch facings and 
makes it slip. When that happens, the best 
cure is a gasoline bath. Turn the motor over 
slowly and squirt the gas over the disk with 
a grease gun or an old garden spray.” 

“But I thought some clutches were sup- 
posed to run in oil.” 

“Some are, but the majority of modern 
cars use clutches which have to be dry, to 
work. Except for a few that have more than 
one friction disk, most clutches are just like 
yours.” 


“Gosh!” The car owner wagged his head 


From the | 





“This clutch business is all news to me. I | 


never gave it a thought until today.” 


comes in,” pointed out Gus. “A clutch, 
to most drivers, is just something you have 
to fool with every time you shift gears. Most 
clutch troubles don’t come from normal 
wear; they come from abuse.” 

“By the way,” the man said when Gus 
announced that the job was finished, “you 
haven’t tipped me off to any tricks I can 
use to save my clutch.” 

“Forget about the tricks, and use a little 
common sense,’ advised Gus. “Just keep 
your foot off the clutch pedal as much as 
possible. Don’t give the car too much gas 
when you're starting up. Don’t slip the clutch 
to hold your car when you're stopped on a 
hill. And let your service man look at the 
clutch now and then. If a slipping clutch is 


Silve rtown4? | caught in time, it can be adjusted in a jiffy.” 





ND that’s where most of the trouble | 
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OUVENIR coin bracelets form novel 
and decorative gifts. All that is nec- 
essary to make one are six silver coins 

or medals about the size of a dime, 2 ft. 
of No. 20 round silver wire, and a piece 
of silver solder. 

Wrap two thicknesses of newspaper 
around a small nail. Hold the nail with 
pliers or in a vise and wrap the wire 
around it tightly, making about twenty- 
four turns. Place the nail over a flame un- 
til the paper burns, thus allowing the coil 
to slip off easily. With a pair of end nip- 
pers, cut the coil into rings, and use a 
thin file to make the cut smooth. 

By the same process, prepare the con- 
necting links, but use a flat piece of metal 
about 3/16 in. wide and 1/16 in. thick as 
a form. Cut this coil into links through 
the curves. 

Lay out the coins or medals in order. 
The bracelet shown is made of four coins 
and two George Washington medals. Place 
them one at a time upon a charcoal block 
and silver solder the rings on the edges 
of the coins, as follows: Place joint of 
ring against coin. The ring will fit better 
if it is filed flat at point of contact. Cover 
joint with thin paste of borax and water. 
With alcohol blowtorch, or blowpipe and 








FRINGE END OF 
SOLDER STRIP 
WITH SLITS 
46 APART 
a 


CUT EDGE OF 
FRINGE MAKING 
ke SQUARES OF 
SOLDER 


How silver solder is cut into very small bits 
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Six silver coins or medals, a length of No. 20 silver wire, 
and silver solder are the materials used for this bracelet 









# Souvenir Coins 
; form Novel 


| BRACELET 


A chance to try your hand at 


simple jewelry work and 


learn the useful art 


of silver soldering 


By W. T. 
BAXTER 






At Left: Coiling silver 
wire around mandrels that 
have been wrapped in paper. 
The paper is later burned 
and the coils cut into the 
necessary rings for the coins 








Bunsen burner, heat 
charcoal around ring un- 
til moisture in borax is 
evaporated. With tooth- 
pick or small tweezers, 
place a tiny piece of sil- 
ver solder in borax solu- 
tion to clean; then put it 
on joint to be soldered. 
Apply flame gently until 
moisture is evaporated, 
then heat rapidly until 














both coin and ring are 
red hot, at which time 
solder will flow. 

Silver solder will not bridge a gap easi- 
ly, so the ring must touch the coin. 

After each ring is soldered to a coin, 
the joint must be covered with a thin 
paste of yellow ~-hre (a powder) and 
water or jewelers’ rouge and water, which 
protects it when the coin is heated again. 

The links that hold the coins together 
are next put in place and hard soldered. 
A convenient way to hold the coins is to 


Two coins set in slot in block preparatory to soldering link 


cut a slot in one side of the charcoa] block 
and force the two coins into it, allowing 
the link to fall upon the block. 

When the coins are linked together, add 
links at each end until the bracelet is of 
the required length. 

To clean off the melted borax, put the 
bracelet in diluted sulphuric acid—about 
fifteen parts water and one part acid— 
and leave until (Continued on page 101) 
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HOW TO DO MODERN 


Stereoscopic P hotography 








MAGINE that you are a giant, with 
eyes spaced 20 ft. apart. You could 
then look at a building 1,000 ft. away 
and see it stand out solidly in a star- 
tling plastic form. Of course, you cannot 
actually rack your eyes out 10 ft. on either 
side of your nose, but you can employ a 
single-lensed camera for photographing 
the building from two points 20 ft. apart, 
look through a stereoscope at the prints, 
and see the building as a giant would see it. 

A generation or so ago every living- 
room table was graced by the family stere- 
oscope, a two-lensed device through which 
the beauties of Niagara Falls, Chinese 
temples, and ladies’ boudoirs were revealed 
in three dimensions. The stereoscope in 
an improved form was revived at the Chi- 
cago Century of Progress Exposition last 
year, and enjoyed considerable popularity. 

Pictures or stereographs intended for 
viewing through stereoscopes are made 
with a camera having matched lenses in 
twin shutters, spaced about 2% in. apart. 
Later, the images are transposed and 
printed as positives, the transposition be- 
ing necessary because a camera image is 
inverted. But such twin-lensed cameras 
do not tap the real wonders of three- 
dimensional photography because their 
lenses are separated the same distance as 
the human eyes; and the human eyes do 
not see stereoscopically at distances much 
greater than 100 ft. or closer than a few 
inches, 

When aerial maps are being made, the 
camera carried by the plane makes ex- 
posures at intervals so arranged that con- 
secutive prints overlap more than half. 
Any two of these prints will, when viewed 
through a stereoscope, reveal details in 
all three dimensions. The buildings of a 
city thus seen look like tiny, perfect models. 

The base line—that is, the line running 
from one eye point to another—can be 
increased much farther than these limits 
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Homemade mirror ster- 
eoscope in use, similar 
in principle to the ex- 
pensive instruments for 
examining aerial photos 
when three-dimensional 
effects are desired. 
| The prints do not need 


By 
Walter E. Burton 


Schematic diagram 
of the stereoscope. 
At right: Attaching 
the small mirrors to 
plywood mounts with 
roundhead screws. 
The projecting heads 
hold down the glass 

















trimming or mounting 


The art of making views stand out as tf 


solid... Marvels of giant and pigmy vision 


in certain cases. Astronomers can photo- 
graph a heavenly body just after nightfall 
and again just before dawn, and get a 
pair of pictures with a base line about 
the same as the diameter of the earth; or 
they can make the pictures half a year 
apart and obtain a base line running be- 
tween opposite points of the earth’s orbit. 

In the same way pigmy vision produces 
things as they would appear if you were 
the size of a bee, a gnat, or even a mi- 
crobe. This is accomplished by making 
two photographs from points separated 
only a fraction of an inch, even down to 
a distance measured in thousandths of an 
inch, in the case of stereoscopic photo- 
micrographs. 

Thus, by making a picture of a tiny in- 
sect and then moving the camera 1% in. 
and making (Continued on page 88) 








To look at a stereograph without a stereoscope, the observer must move his eyes apart as if he 
were looking at a distant object, and then bring the pictures in focus without converging the 
eyes again. This is not a difficult trick. A wedge-shaped prism aids in obtaining this effect 
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Make this snap shot at home right 


HERE’S ALL YOU HAVE TO DO 
Use Kodak “SS” Film. Set your camera for 1/25 ~~ 
second—open the lens to f.6.3. Put 1 Mazda Photo- - - 
flood bulb in lamp A—2 in lamp B. Distances as 
indicated. Sight the subject, click the shutter—and 
you’ve made the picture. 





HOW MANY WONDERFUL PICTURES you've missed 

because it was dark outside. Now you can get the 
many things that make evenings so enjoyable — you 
can take snapshots indoors, at NIGHT. 

Just use any camera with an f.6.3 (or faster) lens, 
loaded with Kodak Super Sensitive Panchromatic 
Film. This high-speed “SS” Film is three times as fast 

as Verichrome, six times as fast as ordinary film, under 

artificial light. Two or three Mazda Photoflood bulbs 
give ample light. 

Hold the camera in your hands as you would outdoors, 
set it for 1/25 second, open the lens to f.6.3. Sight the sub- 
ject, click the shutter. You’ve made a snapshot. y tee hae 
at NIGHT. It’s as easy as that. 








ALL YOU .\oS 


mn KODAFLECTOR— 





NEED FOR ¢ i privé Inexpensive, effi- 
dl EN se cient . . . makes 2 
a i Sueee won j Photoflood bulbs do 
the work of 9. Com- 
SNAPSHOTS . plete with stand, re- 
KODAK “SS” —the lightning- MAZDA PHOTOFLOOD flectors and cord, $5. 

fast film, with the green light- BULBS give brilliant light . AN 


ning flashes on the familiar mg a te 

AT NIGHT yellow box—the film that, in- last for about two hours, a es Wes 
doors or out, in any light, im- enough for many pictures. a 
proves picture quality. Cost but 25¢. 














—most versatile of 
Kodaks. With /f.4.5 
Kodak Anastigmat lens 

- 1/250 second Com- 
pur shutter. Double- 


age RECOMAR “18” FR EF Oe “a 


Here’s a book you'll want in your library. 
Complete details about indoor pictures with 








extension bellows for Photoflood and Photoflash bulbs. Tells you 
close-ups. ..long-focus how to make outdoor night pictures of light- 
and wide-angle lenses ning, lighted buildings, fireworks. How to 
may be used. Ground- make moonlight photos. Write to Eastman 
glass focusing. Uses cut Kodak Company, Rochester, N. Y. 

film, film packs or 

plates. Ideal for snap- Name__ ae 

shots at night. For 2'4 

x3'4 inch pictures—$46. Address — 
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These Suggestions, 


Our Readers, May Save You Time and 


Money in the Operation of Your Car 


ASILY made snap-on signs will con- 
K vert any sedan into a trim delivery 

wagon in less than five minutes. The 
signs, made to fit over the side windows 
and doors, can be painted on imitation 
leather or linoleum. Button fasteners 
fitted to the car body and the four cor- 
ners of each sign provide the means of 
holding the signs in place. When the car 
is desired for pleasure purposes, the signs 
can be removed easily.—H. M. 


Ends Rattling of Doors 


FTER being annoyed for several 
months by a rattling door on my 
coupe I decided something had to be done. 
When regular commercial anti-rattlers 
failed I tried a little experimenting on my 
own. By bending bow-shaped a short 
length of spring steel taken from the mo- 
tor of an old wind-up phonograph, and 
fastening it between the door hinge and 
the jamb, I eliminated the noise entirely. 
The spring lasts longer than the usual rub- 
ber anti-rattler device.—J. W. C. 









~ a 
BENT PIECE OF 
PHONOGRAPH 
SPRING 


ya 
Ve 
oy @ 


A piece of spring steel from the motor of 
a phonograph stops a door rattle effectively 











Contributed by 


seful Kinks for Motorists 


With a pair of neat signs 
to cover the rear doors and 
windows, any pleasure car 
may be used for delivery 
purposes. The signs come 
off easily when not in use 
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Improvised Vise 


HILE working on the exhaust sys- 

tem of my car recently, I found that 
I needed a large vise to hold the muffler 
while I loosened the nut that held the ex- 
haust pipe. Lacking a vise, I hit on the idea 
of making use of my jack. Placing the 
muffler against a door frame, I fitted the 
jack in between the muffler and the op- 
posite jamb, padding each end with a 
wood block. A few turns of the handle 
lengthened the jack enough to hold the 
muffler firmly in place. The same idea 
can be applied to many other jobs around 
a car or in the home workshop where a 
large vise is needed for a job that a small 
one cannot handle-—( Miss) M.D.M. 


Handy Half Curtains for a Roadster 


OR the roadster owner who is continu- 
ally getting caught in heavy downpours 
when his side curtains are stowed away, 
the homemade half curtains illustrated 
fill a long felt need, The only tools needed 
are scissors and an ordinary sewing ma- 


rn 





A pair of half curtains like these, easily made from light 
canvas, are handy to have along when caught in a sudden rain 


72 





chine, and the materials consist of about 
a yard of fourteen-ounce canvas, snaps 
for the door fastenings, and dot fasten- 
ers for the windshield supports. Get the 
actual dimensions from your own car. 
Then cut the curtains to the shape shown, 
allowing sufficient excess on 
all three sides for folding 
over and stitching. The but- 
tons and snaps should be 
placed to agree with those 
on the car—C.H.D. 


Touch-up Paint 


N TOUCHING up worn 

spots in body and fender 
finishes, apply the paint with 
a small brush and thin the 
fat outer edge with a cir- 
cular motion of the thumb. 
This eliminates any over- 
lapping effect—R. S. 









To Stop Radiator Leaks 


DEAKY radiators are a common trouble 
with most cars that have seen several 
years of hard service. Although several 
good remedies are available on the market, 
a can of ordinary aluminum paint pro- 
vides a cheaper and equally efficient cure. 
First locate the leak and mark it plainly 
with a piece of chalk. Then drain the 
radiator, and apply the aluminum paint 
to the leaky section with a pipe cleaner, 
drawing it back and forth through the 
honeycomb hole or holes until a good lay- 
er of paint is deposited. Allow at least 
an hour for the paint to harden before 
refilling the radiator. 


= . SS 


=~ SSS S 
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PIPE CLEANER 
SOAKED WITH 3a 
ALUMINUM 
PAINT 






Aluminum paint, applied with a pipe cleaner, 
stops a radiator leak at practically no cost 


Brightens Spare Tires 


LD SPARE TIRES as well as car tops 

can be made presentable by apply- 
ing ordinary black liquid shoe polish with 
a brush or dauber. Incidentally, a bottle 
of shoe dye or polish also is a handy thing 
to have around when repairing leather up- 
holstery; it will color worn spots and 
cover stains.—R. L. S. 


LIQUID SHOE POLISH BRIGHTENS 
UP OLD TOPS. .. 






» 


C 







TOUCHES UP 
LEATHER 
UPHOLSTERY... 


oe 


AND MAKES THE OLD 
SPARE TIRE PRESENTABLE 
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Accuracy 4 


PISTON PINS MAY BE LITTLE 
THINGS — BUT LOOK HOW 
THEY’RE INSPECTED 


MoDERN science plays an important part in these 
ingenious automatic machines built by the Ford 
Motor Company to inspect piston pins. Radio 
principles are employed and a photo-electric cell or 
electric eye indicates the hardness. 


The machine checks every piston pin for smooth- 
ness, hardness, straightness, roundness and diame- 
ter. One machine can check 
over 1500 pins an hour 
and those not up to the 
high Ford standard are 
automatically rejected. 


First the pins are forced 
through a unit that wipes 
the surface clean. Then 
they slide under a needle 
on a pick-up head. Mi- 
croscopic variations in surface finish set 
up vibrations which are amplified by a 
two-stage radio amplifier, and unless the 
pin is absolutely smooth the machine 
rejects it. 

Next an automatic scleroscope checks 
the hardness. A light beam passes 
through an opening at the correct scale 
reading onto a photo-electric cell. The 
scleroscope hammer is released, strikes 
the pin, and rebounds to indicate hard- 
ness. If the pin has the right hard- 
ness the hammer rebounds and intercepts 
the light beam for a sufficient interval. 
This sets the mechanism to okeh the pin. 
If pin is not hard enough the hammer 
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does not rebound high enough to intercept the 
beam; if the pin is too hard the hammer goes 
past the opening. In both cases the. mechanism 
rejects the pin. 

The next two units of this machine inspect for 
straightness and roundness. A variation of only 
one ten-thousandth of an inch—1/30th the thick- 
ness of the average human hair—throws the pin 
out. That’s accuracy for you! 

The last unit measures the diameter and sorts 
the pins according to size. 
Pins distributed in the 
three center trays have 
passed inspection and are 
graded by one ten-thou- 
sandth of an inch. The 
tray on one end receives all 
oversize pins. 
The other end 
tray receives all 
undersize pins—these are scrapped. 





When such machines are used for the 
inspection of parts there can be no com- 
promise with accuracy. This is just one 
example of the painstaking efforts of 
the Ford Motor Company to make sure 
that Ford parts are right. It is one 
reason why it is possible to maintain 
such high standards of quality in Ford 
cars and yet sell them at such low prices. 
It is also a reason why Genuine Ford 
Parts are the best parts you can use in 
your Ford car or truck. 
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yb Now you don’t have to guess what 
your house or any room in it is going to 
look like after all the colors have been 
applied. Before a single drop of paint goes 
on, you can see the full effect that will be 
produced when the job is finished. 
Simply go to your dealer in Lowe Broth- 
ers products and tell him you want to look 
at the Lowe Brothers ‘“‘Pictorial Color 
Chart.” He’ll show you full color illustra- 
tions of various types of houses and every 
kind of room—a/l painted with actual paint. 
You can see exactly how one color “‘goes”’ 
with another. Instead of merely hoping that 
everything will turn out all right, you can 
assure yourself of complete satisfaction. 
But, above all, don’t make the mistake of 
using inferior paint. Analysis shows that 


many “‘cheap’’ paints contain as much as 
63% water and other evaporating liquids. 
Lowe Brothers paints are 90% film-forming 
solids that remain on the surface. Lowe 
Brothers paints cost much less in the end. 

Ask your dealer to show you the Lowe 
Brothers “Pictorial Color Chart’ today. 


The Lowe Brothers Company, Dayton, O. 


Bothers 


PAINTS @ VARNISHES 
QUALITY UNSURPASSED SINCE 1869 








a new 


DONALD W. CLARK designs 


simplified model of a 





Kast Army Pursuit Plane 


NE of the world’s fastest high-altitude 
combat planes is the trim little Boe- 
ing P-26 A. It is an all-metal, low- 


| wing monoplane built especially for the United 


States Army. A supercharged 600-H.P. Wasp 
engine drives it at a speed of more than 200 
miles an hour. The span of this fast ship is 
only 27 ft. 

This simplified model is built on a scale of 
¥% in. equals 1 ft. of the real airplane. Only 
seventeen parts are required, not counting the 
engine cylinders, which are short sections of 
bolts cemented to the recess in the cowling as 





HORIZONTAL TAIL 
(METAL) 











YELLOW 


PROPELLER 
(METAL) be 


shown. The push rods may be made of wire, 
set into the crankcase and cemented to the 
cylinders. With sharp tools and a little 
patience, the cowling may be shaped by hand 
from balsa or white pine if a lathe is not avail- 
able. 

It is best to fit the wing stubs to the fuse- 
lage before sawing them off the wings, as it is 
then easier to hold them. The holes for the 
wing pins also should be drilled before cutting 
off the stubs so that the wings will fit exactly. 

A coat of flat white paint will serve as a 
filler and form a good base for the other col- 


DROP OF GLUE —_ 
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OLIVES. 





--~"HOW WOODEN TAIL- 
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(BOTTOM SIDE ALSO) 
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LEFT WING LEFT WING 
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SAW SLOT AND DRILL! 
HOLE BEFORE SHAPI 
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Top, front, and side views of the new Boeing pursuit plane, and details of the fuselage, engine 


cowl, wings, wing stubs, tail units, 


wheels and “pants,” 


wheel struts, propeller, and other parts 
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The wing pins should be bent slightly upward 
to give the necessary dihedral to the wings 


ors, but use a good grade of paint. Some 
model makers prefer to apply a coat of clear 
nitrate “dope” for this purpose. Mark the in- 
signia and other details with a hard lead pen- 
cil before painting. The colors are: fuselage, 
wing stubs, wheel struts and wheel “pants,” 
; olive; wings, horizontal tail, and vertical fin, 
yellow; engine, tires, and trim, black; pro- 
peller and wheel disks, aluminum; insignia, 
red, white, and blue. Black writing ink may be 
used to get the dull effect of tires, cockpit 
opening, and recesses in the cowling. 





Realistic as the model is when finished, it 
requires only these seventeen simple parts 





The 
wheels also are attached with glue or cement 


Gluing the headrest to the fuselage. 


HOW TO TEST THREADING 
QUALITY OF PIPE 


Too often the selection of pipe for a given 

service fails to take into account its threading 
characteristics. However, if the threading 
equipment is in reasonably good condition, the 
problem of poor threads usually can be traced 
back to the material. Jt is an excellent pre- 
caution to test all pipe, the quality of which 
has not been well established. The simplest 
and most effective test may be made with 
| nitric acid, after filing and cleaning a bright 
spot on the pipe. 
The application of nitric acid will leave a 
| dark spot on steel pipe. The darker the spot, 
the harder will be the steel and the more dif- 
ficult to thread. The bright spot on wrought- 
iron pipe will remain bright after being 
touched with nitric acid. In most cases, when 
threads are persistently leaky and it is diffi- 
cult to find the source of the trouble, the acid 
test will clear it up—HaArry KAUFFMAN. 





SUBSCRIBERS are requested to notify us of 
change of address four weeks in advance of 
the next publication date. Please be sure to 
give both old and new address. 


































“It’s safe enough in here, muster ! 


but it’s poison in your engine’ ‘ 


“T’m talking about the dirt and grit 
and fine metal particles and hard 
carbon that always find their way 
into the crankcase. 


“This Purolator has protected 
the oil stream. . . kept it clean and 
effective for better than 8,000 miles 
of driving. Now, it is full of this 
deadly sludge it has filtered out of 
the crankcase oil. You must renew 
it. Let us put on another cylinder, 
containing a clean, fresh, GENUINE 
Purolator Filter element. Then your 
oil will stay clean for another 8,000 
miles.” 


Sound advice. Every service me- 
chanic, and most experienced mo- 
torists know how these destructive 
abrasives get in the oil stream and, 
unless filtered out, are carried to 





Important notice to Ford owners. 
Ask your servicer about the new 
Purolator Oil Filter—especially engi- | 
neered for Ford V-8s. Available for | 
both passenger cars and trucks. 





every part of the engine... where 
they score cylinder walls . . . break 
down valves . . . wear out bearings 

. send many a car to the junk 
heap, long before its time. 


GENUINE Purolators have saved 
literally millions of dollars in re- 
pairs and replacements. But they 
must be kept in service .. . and oil 
filtration engineers have fixed 8,000 
miles as a safety line. 

Service stations everywhere are 
prepared to renew your Purolator 
Oil Filter—in a very few minutes, 
and at very little expense. Don’t 
neglect this important aid to oper- 
ating economy, conservation of oil, 
and smoothness of operation. Re- 
new your Purolator after every 8,000 
miles of driving. Motor Improve- 


ments, Inc., Newark, N. J., Ww 
makers of the GENUINE on 


PUROLATOR 


The Oil Filter on Your Motorcar 
LICENSED UNDER SWEETLAND PATENTS 
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Few are the hobbies in which Genuine 
Masonite PRESDWOOD cannot play an im- 
portant part. It answers all the require- 
ments they demand... sturdiness, 
strength, permanence, lightness, versatil- 
ity, workability, economy. 


PRESDWOOD is ideal for collectors’ 
shelves, trays, cabinets, display cases; 
for photographers’ laboratories and 
equipment; radio cabinets, panels and 
mounting boards; game boards and hun- 
dreds of other uses. 


This grainless material will not warp, 
chip, split or crack. Can be cut or sawed 
to any desired size or shape, without 
damage to tools. Beautiful effects pro- 
vided by its natural warm brown finish. 
Or it can be varnished, painted or 
enameled with any standard application. 
Obtainable from leading lumber dealers 

















everywhere, in boards 4”, 36”, and 4” 
thick ... very reasonably priced. 


Put PRESDWooD to work on your 
hobby. Let it make your equipment per- 
manent and dependable . . . more useful 
than ever before. 


If you mail in the coupon below, we 
will send you a sample of PRESDWooD to 
experiment with, and descriptive book- 
let, absolutely FREE. 


MASONITE CORPORATION PS-4 
111 W. Washington St., Chicago, Iil. 


Please send me a sample of PRESDWOOD and 
useful free booklet. 


Name 





Address 





City State 











Building your own 
LOG CABIN 


OUR Blueprint No. 134-R, price 50 
cents, contains plans, list of mate- 
rials, and building suggestions for a 
three-room log cabin designed by William 
G. Dorr, A. I he over-all width, in- 
— a large porch, is 37 ft., and the 
over-all depth, 20 ft. The drawings show 
frame construction with log siding or 
similar material nailed on to give the ef- 
fect of real logs. There are also sketches 
showing how to use real logs. Other de- 
signs and further information on this 
eneral subject are contained in our new 
§ book How to Build Cabins, Lodges, 
Bungalows. 











O MATTER how much or little time 

you have for your home workshop ac- 
tivities, it pays to concentrate your efforts on 
worth-while projects. To help you do this, 
we offer a series of blueprints for models, 
furniture, radio sets, toys, and other projects. 
The following list gives a wide selection, but 
many other prints are available. Send a 
stamped and addressed envelope for a com- 
plete list. 

Our blueprints are each 15 by 22 in. and 
cost 25 cents a sheet (except in a few special 
cases). Order by number. The numbers are 
given in italic type and follow the titles. When 
two or more numbers follow one title, it 
means that there are two or more blueprints 
in the complete set. If the letter “R” follows 
a number, it indicates that the blueprint or 
set of blueprints is accompanied by photo- 
graphically illustrated instructions which sup- 
plement the drawings. If you do not wish 
this supplement, omit the letter “R” from 
your order and deduct 25 cents from the price 
given. Instructions alone are 25 cents each. 


RADIO SETS 
All-Wave Portable (battery), 217-R............ .50 
Amateur Short Wave Receiver, 155.............  .25 


Amateur Radio Transmitter, 183-184.......... -50 
Amplifier. Three-Stage Audio-Frequency, 42 .25 
Five-Tube Short Wave (A.C. or D.C.)223 .25 





Full Electric Headphone Set, 130.................. .25 

One Tube (battery operated), 103................ ae 

_.  O .25 

Short-Wave Converter Unit, 137............. .25 
BOATS 


*Canoe, 16-ft. Canvas Covered Kayak, with 


a ee. SS eee 1.00 
*Duck Boat, Folding, 170-R..............cccscesceeee .50 
*Outboard Racer, 10%4-ft., 114 lb., 211-212-R_ .75 
*Sailboat-Motorboat, Combination (15 ft., 

ee. OS USS eee 1.00 
Marconi Rig with Jib for Above, 133-A.... .25 
*1514-ft. Runabout or “Sportboat”’ (outboard 

or inboard motor), 175-176-177-R...... 1.00 


*13-ft. Utility Rowboat (can be sailed or 
used with outboard motor), 224-R.... .50 


Nore: Full-size patterns for any boat marked with an 
asterisk (*) will be drawn to order for $1.50 extra. 
Simply add this amount to the cost of the blueprints. 
About one week is required to fill orders for patterns. 


FURNITURE 
Bench and Tilt-top Table, Combination, 11 .25 
Cedar Chest, Mahogany Trimmed, 17.......... .25 
SS ES ES: .25 


Child’s Costumer, 179A ..........ccccscceesseeseeeee S 
Coffee Table with Spiral Legs, 245A 
Floor Lamp with Tripod Base, 243A 4 
Magazine*Rack, Ladder-Back Style, 250A.... .25 





Our BLUEPRINTS 


ill Help You 
spend time profitably 





Mirror Frame with Split Turnings, 246A... .25 | 








Pier Cabinet and Hanging Shelves, 77.......... 25 
Lamps, Modern (no turning), 93 a 
Sewing Cabinets, Two, 31...........04 mec need 
Silverware Chest on Stand, 256A......... ee 
cncing, Cabinet (no pucning), 2 a 
Table, Four-Leaf Card, 239A ........ccccccscsssessees 25 | 
Table, Tavern, and Scroll Mirror, 105........ aa 
Tea Wagon, 13 .25 
FLYING AIRPLANE MODELS 
Bremen (Junkers, 3-ft), 89-90 ........ccccscsscssesses -50 | 


Nieuport XVII, 29-in., 180-181..........:ccsscceseee -50 
S. E. 5a World War Plane, 30-in., 168-169 .50 
Winnie Mae, 4-ft., 141-142-143 ......cccccccssesesseees 75 


SHIP AND COACH MODELS 


Construction kits are available for 
some of these models. See page 80. 


Aircraft Carrier—U.S.S. Saratoga (18-in.) 
and flush deck destroyer (6%-in.), 
226-227-R 

Battleship—U. S. S. 
197-198-199-200 





5 
Texas (3-ft. hull), 
. 1.00 








Bottle, Clipper Ship in, 121-122................. .50 
Clipper Ship (20%4-in. hull), 51-52-53-R........ 1.00 
Clipper, Simplified (9%4-in. hull), 219............ 25 
Constitution (21-in. hull), 57-58-59-R........... 1.00 
Cruiser Brooklyn (8-in.), 236 ....cccccccocseessecseee 25 
Cruiser Tuscaloosa (1134-in.), 234.........cc00 ae 
Destroyer—U. S. S. Preston (31%4-in. hull), 
125-126-127-R 1.00 
Galleon Revenge (25-in.), 206-207-208-209.... 1.00 
Hartford, Farragut’s Flagship (33%-in. 
hull), special prints 221-222-R............ 1.50 


H. M. S. Bounty (8%4-in. hull), 254.000.0000... 25 








Mayflower (17%-in. hull), 83-84-85-R........... 1.00 
Motorboat, 29-in. Cruiser, 63-64-R.............. 75 
Motorboat, te gr Model (20-in.), 156... .25 
Liner—Aquitania (9-in.), 225 a 
Liner—California (12%4-in.), 25 1......cccccceee 25 
Liner—Manhattan (12-in. long), 204 .25 
Liner—St. Louis (11-in.), 231........:ccccssceeeeeee 25 
Privateer of 1812—Swallow, a Baltimore 
clipper (13-in. hull), 228-229-230-R.... 1.00 
Santa Maria (18-in. hull), 74-75-76-R........... 1.00 
Stagecoach with horses, 144-145-146-R......... 1.00 
Steamboat, Mississippi (1914-in.),94-95-96-R 1.00 


Steamships Savannah (3 in. over all) and 
FE eS eee 25 

Trading Schooner (17%-in. hull), 252-253 .50 

“Treasure Island’’ Ship Hispaniola (7-in.), 





.25 

Viking Ship, (20%4-in.), 61-62-R.........ccccce000 a 
haler—Wanderer (20%4-in.), 151 to 154.... 1.00 
Yacht Rainbow (7'4-in. hull), 233.............. 25 


Yacht Sea Scout (42-in. racing), 106-107-R 75 
Yacht, (2O-im. racing), FoaRa.cccccesccsorscesesosesoceses .50 


MISCELLANEOUS 


Arbor with Garden Gate and Seats, 4............ .25 
Automatic Lighthouse Night Lamp and 





Pelican Design Sewing Kit, 255A.... .25 
Bird House, Log-Cabin, 244A ..00.....ccccccsccsees 25 
Doll’s House, Colonial, 72........... .25 
Doll’s House Furniture, 72......... sae 
Log Cabin, Three-Room, 134-R... .50 
Microscope Kit, Portable, 220...... 25 
Six Simple Block Puzzles, 65...... nc ae 
Star Cart, POEMS), BIG. nn...nccccccccsoceccessocces 25 


Toy Birds and Animals, | Sage ongay ae 25 
Toy Drill Press, Lathe, Saw, etc., 113 





Toy Dump Truck, Fire Engine, etc., 101... .25 | 





Popular Science Monthly 
381 Fourth Avenue, New York 


Send me the blueprint, or blueprints, numbered 
as follows: 


CE IIE is cccircenssasennensesncinpinicicealunscigitantcinslinisiats 
Please print your name and address clearly. 
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HEN boring heavy work of irregular | 
shape in the lathe, it pays to spend | 





sufficient time to balance the faceplate 


properly. The concentricity of the bore | 


depends on this precaution. 


Forget everything but your machine while | 


at work. That will also help the other 
fellow to do the same. Carelessness and 
inattention are what cause most shop ac- 
cidents. 
Modern lapping compounds cut quicker 
than the scraper for many fitting jobs. 


It is every mechanic’s duty to study the 
amount of shrinkage on a piece of tool steel | 
so as not to make the mistake of allowing | 
too much stock for grinding previous to 
heat treating. The question of warping 
should also be taken into consideration. 


A defective ram on a punch press can | 
quickly “wing” an expensive punch-and-die 
job. 


A toolmaker who takes pride in being 


accurate, keeps his square in a special.ease | 


and has it tested at least once a year. 


When using a hardened mandrel or arbor 
on the lathe for shoulder work where ex- 
treme accuracy is necessary and where the 
arbor is reversed to maintain a given width, 
it is important to eliminate any variation 
due to the wear of the center. This can be 
done by using a ball-bearing live center. 





A hardness depth of from .040 to .060 in. 
can be had on mild steel by carbonizing, | 
reheating, and cyaniding. This method will | 
give the parts a clean gray finish. 


When filing aluminum, apply a little par- 
affin to the file. 

If a grinding wheel appears too soft, 
increase its speed; if it appears too hard, 
decrease it. This rule is applicable to small 
shops with limited equipment. 


FLAT DRILL CUTS HOLES 
IN VERY HARD STONE 


RECENTLY a number of holes had 
to be drilled by hand in very hard 
blue limestone. A star drill would 
go only to a depth of % in. before 
it needed redressing. We then 
changed to a drill forged as shown 
in the shape of an old- 
fashioned flat or “farm- 
er’s” drill, but used 
like a star drill. The 
results were surpris- 
ingly good. This type 
of drill will work 
equally well in softer 
substances.—F. W. 
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THE REFRIGERATOR | 


MECHANISM 


that defies time 


Look to the Mechanism! 
The General Electric mecha- 
nism is entirely sealed-in- 
steel, protected against air, 
dust and moisture. It re- 
quires no attention... not 
even oiling, and operates so 
quietly you can scarcely hear 
it. General Electric gives 


you 5 years performance pro- 
tection for only $1 a year! 


G-E is the only refrigerator 
with forced oil lubrication 
and cooling 
Circulates 3 quarts of oil 
per minute through the 
mechanism... maintains 


6 to 8 pounds pressure on 
all bearing surfaces. 


— Y 
GENERAL &% ELECTRIC 








—~Y anne cree ntemioneniee comeue 
* 


oe 


HE PERFORMANCE of the 

simple, flawless refrigerator 
mechanism developed by General 
Electric has amazed owners every- 
where. Its incomparable care-free, 
attention-free service year after 
year goes beyond the expectations 
of even the most enthusiastic user. 


Modern convenience features will, of 
course, be found in all G-E refrig- 
erators but the important consid- 
eration in buying any refrigerator is 
“How long will it last?” G-E dared to 
be different, and placed the emphasis 
where it belongs. ..on dependability, 
long life, and low operating cost. 


Only General Electric offers all 3 
types of electric refrigerators— 
Monitor Top, Flatop, Liftop. See 
them at the G-E dealer’s. General 
Electric Co., Specialty Appliance 


Sales Dept., Sec. M-4, Cleveland, O. 
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OUT OF LUCK 





I’M SURE 


Moaned deep-sea fisher- 
man Cumings when he 
Sound he'd cast off with- | 
out his tobacco. 
| 
| 


THEN HE SAW ANOTHER 
BOAT THROUGH THE FOG 





HEY! ANY 
YOU FELLOWS 
GOT A 


PIPEFUL OF |\ gui Paper Veneer Covers Costly Looking 
TOBACCO? | 


ses 1H TRESIDE SCREEN 





CLOSE TO TOSS HIS TIN 


NLAYING is considered a diffi- 
cult craft, but anyone can imi- 
tate it successfully by using what 
- is known as “wood-veneer paper.” 
This is reasonably durable when mounted and 
shellacked, and to the uninitiated the finished 
BOY, WAS inlay cannot be told from the conventional 
wood type. The fireside screen illustrated is 
THAT A covered with it. 
The paper can be obtained in art stores and 
from dealers. That used by the author cost ae P : 
20 cents a sheet, 20 by 30 in. The only tools ae 
necessary are a cutting board, straightedge, \ ~~ eae ] 
single-edged razor blade, small glue brush, and 
IT Te HIS OLD FRIEND, THE —_— of liquid _ 3 ‘ 
e screen is made of 3-in. plywood as Ste : < | 
BLUE TIN OF EDGEWORTH shown in the drawing. The fack is lacquered “% ; speed, < 
green, and the edges painted gold or silver. 15 j line fron 
OU can bet Mr. Cumings was glad! In this case the veneer-paper design is ma- cae © made it 
For the next hour he khaew he'd hogany with green fillers, and the background, 4 lead-tre 
° ne anid nine cat eins « which is applied last, consists of natural wood i winner 
cayey < paps couacco te squares with their grain run alternately at other i 
rich tobacco flavor—the flavor he and right angles. The squares are 2% by 2% in. — i and the 
millions of other true pipe smokers love. except along the upper and outer edges of the io i, motorin 
Try this long-burning, mild and fra- wing pieces, where they are slightly smaller. * re ae Se Even 
grant tobacco in your pipe. Buy Edge- Any design may, of course, be used. ’ ri al an auto 
worth today! Only 15¢. Larus & Bro. First mark the design on the plywood. Next, OS ee a | ing spe 
Co., Richmond, Virginia. Tobacconists select the desired color and mark the correct Pieces of oe -veneer paper, glued to pape der the 
since 1877. Here’s Mr. Cumings’ letter: | shape of each piece on the sheet with a very and shellacked, make it look like real inlay work mary Is 
prov 
BRASS one ‘ even OI 
ae a sharp pencil. Do not try tocut efficienc 
" out all the parts and then put cent at 
them together, but do one at | In th 
a time and fit the next or ad- | cars bre 
joining part to that already | ished. 1 
mounted. Give the completed | ences 
screen several coats of shel- of thos 
lac put on with a spray gun, | efficien 
if available. Be sure the sur- Twet 
faces are laid flat to avoid | toring 
any running of the color. | steering 
aC Sand lightly between coats. | smashu 
‘any OF Ys e078 Oe ver tO Standard colors that may in racit 
Save 8 mS ne COE pre be obtained are green, red, because 
of robs oY” ” Myo gray, light green, yellow, and vibrati 
natural. Other colors may be made » 
made by staining the natural broken 
as desired. Card-table tops of in \ 
a ] ‘ | ss all types of screens, beds, 
* Matocks — “a : - paneled furniture, and even | TEI 
-Watural Wood - BACKGROUND the interior walls and doors | Bu 
of a house offer excellent sub- | speed i 


-Mahogany - DESIGNS ‘ : wood | 
OP - Light Mitte on iene jects —Lestie M. Hotsroox. | mar 
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razor. No need to pray for your face. 
It’s cool while 4 


HERE'S a tip from a million happy shavers: If you 

want your shaves cool as well as close, use Ingram’s! 
Ingram’s Shaving Cream softens whiskers until there’s 

not a spark of spunk left in them. Just prey for your 


ou're shaving, and after. In this § 


richer lather are three special ingredients that soothe 
the skin and tone it. No after-sting; no call for lotion. 


Iragramm’s sinuns caEAN 


TUBE OR JAR 


TRY THE 
WORLD'S COOLEST 


SHAVE "4 


BRISTOL-MYERS CO., Dept. H-3 
110 Washington St., New York, N. Y. 


I’m burning with curiosity. Let 
me try 10 cool Ingram’s shaves! 


Name 





Street 





City State, 








Auto Racing Improves Passenger Cars 


speed, and all the racing drivers used gaso- 
line from that particular well. Tetraethyl lead 
made its appearance in 1924, and, since then, 
lead-treated gasoline has been used by the 
winner of every Indianapolis race, and every 
other important race. From the speedways 
and the dirt tracks its use has spread to the 
motoring public. 

Even a slight increase in the efficiency of 
an automobile part at sustained high operat- 
ing speeds becomes a great improvement un- 
der the much less trying conditions of ordi- 
nary business or pleasure driving. If an im- 
proved part shows an increase in efficiency of 
even one percent at 110 miles per hour, its 
efficiency will be increased forty or fifty per- 
cent at normal driving speeds. 

In the early years of racing, even the best 
cars broke down in more races than they fin- 
ished. But every breakdown taught the en- 
gineers and manufacturers a lesson, and many 
of those mishaps resulted in advances in the 
efficiency of the production automobile. 

Twenty-five years ago many serious mo- 
toring accidents were caused by broken 
steering knuckles. The same failure caused 
smashups on race courses. Experience gained 
in racing showed that steering knuckles broke 
because they had become crystallized by the 
vibrations set up at high speed. Changes were 
made in design and materials, and now a 
broken steering knuckle is hardly ever heard 
of in either racing or ordinary driving. 


TEERING wheels used to break. Bob 
Burman, attempting a sharp turn at high 
speed in one of the old road races, pulled the 
wood rim of his steering wheel right off the 
spider. Bob crashed, but ever since then, 
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(Continued from page 21) 


steering-wheel rims have been made so that 
they can’t come off, no matter how hard you 
twist them. 

Frames used to buckle and axles used to 
break under racing stresses. We should thank 
the race drivers for the sturdy frames and 
safe axles of today’s cars. 

Early automobile springs were modeled 
after the springs of horse-drawn vehicles. 
Those long, curved springs were all right for 
slow road driving, but they were much too 
resilient for racing. So the race drivers used 
to tape them to take out some of the bounce, 
and from this practice developed the shorter, 
flatter, and more efficient springs of to-day. 

Shock absorbers were first used on racing 
cars. So were magnetos. And so were super- 
chargers, which recently have been adapted 
to a few passenger cars. 

Only a few years ago, cleaning spark plugs 
was a once-a-week job for careful motorists. 
Racing experience led to the development of 
the modern plugs that demand practically no 
attention. 

Another of the lessons that automobile 
manufacturers learned from racing is that 
pressure lubrication of every single engine 
bearing is necessary. And in the design of 
bearings, racing practice—the use of thin 
babbitt and the steel-backed bearing—has 
been incorporated in standard production. 

In the early days of racing, it was the duty 
of the mechanic riding with the driver to 
lean far out from the side of a racer rounding 
a curve to keep the car from turning over. 
As speed increased, this job became too much 
for the mechanics, and designers began to pay 
more attention to balance. When Ray Har- 
roun, himself an able engineer, won the first 


Indianapolis “500” in 1911, the ability of his 
Marmon Wasp to hold the turns easily at 
seventy-five miles an hour attracted the at- 
tention of all automobile designers. They 
found that proper weight distribution was 
the secret of that ability, and as a result 
achieved a degree of balance in passenger 
cars that makes it possible for the ordinary 
motorist to drive his car around turns at 
brisk road speed without even a thought of 
turning over. 


UITE as important as the problem of 
proper car balance was the problem of bal- 
ance in rotating parts. Racing drivers spend 
many hours delicately balancing their wheels 
with small lead washers, because a deviation 
from balance of one ounce in an automobile 
wheel running at 100 miles an hour exerts a 
centrifugal force of 500 pounds, which is 
sufficient to lift the wheel and axle from the 
track when the heavy side comes up. Imagine 
the effect of even a slight lack of balance in 
a crankshaft turning 6,000 revolutions per 
minute! The development of perfectly bal- 
anced crankshafts, which avert the vibration 
that used to wreck vital engine parts, is the 
direct result of racing experience. 
Automobiles used to be much more expen- 
sive than they are now. One reason was that 
they had to use engines of large capacity and 
slow speed, engines that ranged from 300 to 
800 cubic inches piston displacement and 
made about 1,000 revolutions a minute. 
These big, heavy engines were difficult to bal- 
ance, and cars had a dangerous habit of get- 
ting out of control when the roads were the 
least bit slippery. It was obvious that if the 
automobile was to (Continued on page 112) 
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SAVE 202 en 


stick coupon oF 
a ecard 


GET OUR NEW LOW-PRICED KIT 


FOR A MODEL OF 








KIT Z—Model of H.M.S. Bounty 


HE mutiny on the Bounty 

I took place a century and a 

half ago, but the ship is 
probably more famous today than 
she ever was. For that reason she 
has been selected as the Popular 
Science Model-of-the-Month Club 
project for April. She makes one 
of the most beautiful small ship models in the 
entire series and is well worth building en- 
tirely aside from the romantic glamour that 
surrounds her history. 

A complete construction kit for building 
this new miniature model of the Bounty has 
been prepared especially for Model-of-the- 
Month Club members. 
The price is $1.50, post- 
paid anywhere in the 
United States. Readers 
who are not members of 
theclub may obtain the kit 
for the same price while 
the supply lasts, and they 
will find in each kit an 
application card for join- 
ing the club, if they wish 


opportunity. 

The kit contains a soft 
pine hull block carefully 
cut to the correct profiles, 
all necessary wood, rig- 
ging cord, fiber, wire, 
beads, glue, finishes, and 
miscellaneous materials, 
and a full-size blueprint. The finished model 
has a hull 8% in. long, is 11% in. long over 





KIT X—A 12'%-in. model of S.S. California 

















de, 


KIT T—U.S.S. Brooklyn 





H.M.LS. 


S. S. Atlantic 





KIT U—Hispaniola of “Treasure Island” 






Bounty 








KIT S S. S. Savannah 


Three famous ships. The two small ones are in one kit 


ali, and stands 8% in. high. The hull block is 
designed for making the complete hull, but if 
you prefer a water-line model, like all pre- 
vious models in the Model-of-the-Month Club 
series, the block may be cut off on the water 
line, thus reducing the height of the model to 
7 in. The scale of the model in relation to the 
full-size ship is 1/12 in. 
equals 1 ft. 

The new kit is marked 
Z in the following list, 
which gives all our con- 
struction kits. Those listed 
as “standard ship model 
kits” are for our larger 
and more elaborate mod- 
els, all of which were de- 
signed by Capt. E. Armi- 
tage McCann. He also 
built the new -Bounty 
model, it being one of the 
few miniature models he 
has made. That in itself 
is enough to guarantee its 
beauty, accuracy, and 
authenticity. 


STANDARD- SHIP MODEL KITS 
A. Whaling Ship Wanderer, 20%4-in.....$6.90* 


AA. Same with hull lifts sawed.......... 7.40* 
D. Spanish galleon, 24-in....................6 6.45* 
DD. Same with hull blocks shaped.... 6.95* 
E. Battleship U.S.S. Texas, 3-ft......... 6.95* 
EE. Same with hull lifts sawed........ 7.45* 


G. Elizabethan galleon Revenge, 25-in. 6.75* 


GG. Same with hull blocks shaped.... 7.25* 
L. Farragut’s flagship Hartford, a steam- 
and-sail sloop-of-war, 33'%4-in. hull.......... 7.95* 
LL. Same with hull lifts sawed.......... 8.45* 


Q. Privateer Swallow, 12%-in. hull with 


Here is a remarkable fleet of outstanding 
American fighting ships, all built to the 
scale of 1 in. equals 50 ft. The model of 
the aircraft carrier Saratoga is 18 in. long 


a 











KIT N—Destroyer 








Snellen ete 
Mees ee 


KIT R—Tuscaloosa 










i> KIT M-—Saratoga 
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KIT NO. 2 


Swallow 


| KIT Q 
| 


ee ee oe 4.95* 
V. Clipper Sovereign of the Seas, 20%-in. 
hull, with lifts sawed to shape............00-+. 4.95* 
Y. Trading schooner, three-masted, 17%4-in. 
BB RR ek IE 4.90* 
SIMPLIFIED SHIP MODEL KITS 

F. Liner S.S. Manhattan, 12-in......... 1.00 

H. Cruiser U.S.S. Indianapolis, 12-in... 1.50 

J. Clipper ship Sea Witch, 13-in......... 1.50 


MODEL-OF-THE-MONTH KITS 
M. Aircraft carrier Saratoga, 18-in..... 1.00 
N. Four U.S. destroyers, each 634-in... .75 


©. Liner S.'S. St. Lomés, 11-in...2.0.00<00 1.00 
P. Cup yacht Rainbow, 7%-in......... 75 
R. U.S. cruiser Tuscaloosa, 11%-in... 1.00 


S. S. S. Savannah (first steamship to cross 


Atlantic), 3%-in., and S. S. Atlantic, 6-in. 


COWO SROMIOIE DR: CRD TEED in csincscesviincnisddessices “ao 
T. U.S.S. Brooklyn, armored cruiser in 

Spanish American War, 8-in............cccceseees ; 
U. Hispaniola, the ship in “Treasure Is- 


BS i asiecdinesceecendiabintcten-teecssicaiosesouninaces .50 
Bee S. S.. Cabéfarmsa, 12 VaAthicecccsccersosese 1.00 
Z. H.MS. Bousty, 11 2-iti.....cccccscccsceee 1.50 


FURNITURE KITS 


No. 2. Solid mahogany tray-top table 23 
in. high with a 15 in. diameter top. Ready to 
assemble, but without finishes.................. 5.40* 

No. 4. Solid mahogany book trough 22% 
in. long, 914 in. wide, and 24% in. high over all. 
Ready to assemble and stain included........ 5.75" 

No. 5. Solid rock maple hanging wall rack 
with one drawer, 19% in. wide, 33% in. high. 
Ready to assemble and stain included........ 5.75 

No. 6. Solid rock maple butterfly table, top 
19 to 22 in., height 2214 in. Ready to assemble 
el Win TICE nas eseienccnsesecsnsecsennsancees 6.90* 


| Note: If you live west of the Mississippi River, add 
| 50 cents to all prices marked with an asterisk (*) 





because of the heavy shipping charges. Otherwise all 
prices are postpaid anywhere in the United States. 
The kits marked with an asterisk will be sent C. O. D. 
upon request, but the purchaser will have to pay 28 
cents additional upon delivery. 





Popular Science Monthly, | 
381 Fourth Avenue, New York, N. Y. 


NN UNE GD Ti ccscics sccsssotnnceascchesrelsocekovaci for 
which I inclose G.............. (or send C. O. D. 1) 
IE ccstaccrctstbcicmsansacstcsccmbatbcnsiaanesagentaamebupbonasteianeul 
TE. siicihasseistscmuititacinipeasntentaveiaethetass abated 
8 Co WERT ee iy | RE eee ere es 


(Print name very clearly.) 
Please remember that no kits can be sent 
C. O. D. except as noted above. This offer is 
made only in the United States. 

















HE FELT LIKE A 


TRAMP 


when he tried to get by without shaving! 


Cene patches of stubble on 
the face can be as embarrassing as 
patches in the pants. If you don’t be- 
lieve this, just think back over your 
own experience, or ask your friends 
about it. Do you remember that time 
you thought you’d get by without shav- 
ing—then met someone very impor- 
tant? Didn’t you feel like a tramp— 
untidy and slovenly? 

It pays to look your best at all times 
—to use a blade that shaves you close 
and clean without discomfort. That is 
why the Gillette “Blue Blade” is first 
choice of the overwhelming majority of 
men. It is an amazingly keen blade— 
especially made to shave tender faces 
easily. With it you can shave every day 
or twice a day and never experience 
razor smart or irritation. The Gillette 


“Blue Blade” is made of the finest steel 
obtainable anywhere in the world. Fed 
through automatically controlled elec- 
tric furnaces—developed by Gillette 
metallurgists—this steel is tempered to 
exactly the correct degree of hardness. 
Grinding, honing and stropping opera- 
tions are automatic, held to unbeliev- 
ably close standards of accuracy. In 
fact, no expense is spared to make this 
the smoothest-shaving blade ever 
produced. 

Extra care is lavished even in the 
wrapping—each blade being anchored 
in its envelope at four points to prevent 
the slightest damage to the super-keen 
edges. A trial will awaken you to shav- 
ing comfort far beyond your expecta- 
tions. See for yourself, ask your dealer 
for Gillette “Blue Blades” today. 


Reputable merchants give you what you ask for. In 
stores where substitution is practised —INSIST ON 


GILLETTE BLUE BLADES 
NOW 5 sot 25¢- LO pot AOe 
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A TWIST...1TS OPEN! 





The ARISTOCRAT 
—New Gillette 
One Piece Razor 


The Aristocrat is all one 
piece, no loose parts. 
Heavily plated with 
24-Karat gold and 
guaranteed a lifetime. 
Price $4 complete in 
smartleathercasewith10 
Gillette “Blue Blades.” 





A TWIST...1TS CLOSED! 
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‘WOOD cans 


WILL MAKE THESE 
SCREENS AS GOOD 
AS NEWS 
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HANDLES LIKE PUTTY 


Dries to a Permanent 
Part of Object Repaired 








Plastic Wood is real wood in putty 
form. When dry it becomes hard, 
permanent wood, and has all the 
properties of wood except grain. It 
can be sanded, planed, sawed, turned 
on lathe—will hold nails, screws 
without splitting, cracking or crum- 
bling. Can be painted, varnished or 
lacquered. 


Plastic Wood will adhere to any |’ 


clean, dry surface—wood, metal, 
stone, glass or porcelain—is water- 
proof and weather-proof. 


A FEW OF THE 
1001 USES 


Loose handles— 
Floor cracks— 
Leaky windows— 
Loose casters— 
Broken chairs— 
Loose drawer pulls—Cracked shelving— 
Plug old screw holes—Cracked bathroom 
tile—Patching auto tops—Cover counter- 
sunk screws—Around pipe holes—Loose 
bathroom fixtures—Damaged toilet seats— 
Drainboard cracks. 

Get your can or tube of Plastic Wood at 
any hardware, paint or department store. 


FREE 


Write The A. S. Boyle Co., 
Inc., Department PS-4, 
1934 Dana Ave., Cincin- 
nati, Ohio for interesting 
booklet, “200 Things to 
do with Plastic W oud. , 



























GRACEFUL 


arden 
Ginn 


BUILT FROM 
SCRAP LUMBER 






By Herman Hjorth 


HEN the weather begins to 
get warmer and the days 
become longer, it is pleas- 


ant to sit in the garden, provided 
one has a comfortable seat. The 
garden chair shown in the accom- 
panying drawings meets the essen- 
tial requirements and is designed to 
withstand dampness and rain. It 
calls for less material, is lighter and 
more graceful, and can be moved about easier 
than the common Cape Cod chair. Odds and 
ends left over from other jobs may be used; 
and as it is to be painted, several kinds of 
wood may be combined. The main essential 
is that the seat supports and the two front 
legs should be made of fairly strong, straight- 
grained lumber, free from knots or other de- 
fects. 

The two seat supports are laid out accord- 
ing to the pattern, sawed to shape, and 
smoothed. The slats for the seat are then 
nailed or screwed in place. Two hardwood 
wheels are bolted to the ends forming the rear 
legs. These, however, are optional and may 
be omitted. 

The pieces for the back are then cut and 
fastened together in the same manner. The 


lower ends of the uprights rest on the seat 
supports and fit in between the last two 
slats. The pieces forming the front legs are 
bolted to the upper end of the uprights. 













This new design for a garden seat is lighter than the 
common Cape Cod chair and can be made of oddsand ends 


The chair is now put together and ad- | 


justed so that the front of the seat is 16 


in. above the floor, and the front and rear | 


legs 3514 in. apart (outside measurements). 
Nail the front legs temporarily to the seat 
supports and plane the ends of the back un- 
til it fits on top of the seat supports. Then 
fasten these parts permanently with dowels 
as shown. 

The arms are each made of two pieces, 
glued and doweled as indicated in the detaii. 
Use only waterproof casein glue. 

After a final sanding, the chair is painted 
with a good grade of outside paint of the 
desired color. Be sure that every part of the 
chair is well covered to prevent rotting. Af- 


‘ter the first coat (the priming coat) has 


dried, all holes in the surface should be filled 
with a good crack filler or putty. The sur- 
face is then sanded with No. 2/0 sandpaper. 
Two or three additional coats of paint will 
be necessary. 

The garden chair may be made 


more comfortable by covering seat | 
and back with detachable cushions. | 


These may easily be made by stitch- 
ing two layers of an old quilt together 
and covering them, preferably with 
waterproof material. 


List of Materials 
No. of 














GLUED 





Pieces Description : WS 
1 Two seat supports % 9 38 
4 Slats for seat 34 5% 2334 
i . ‘ 4 1% 23% 
2 Uprights for back %1Y% 32% 
6 Slats for back S$ 2334 
2 Front legs 41% 52% 
2 Arms 34 3% 25% 
2 4 2% 23% 
2 Wheels %2% 2% 
4 Carriage bolts, 14x2 

JOINT Note: Dimensions are given in inches and 


are finished sizes. 
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aay=3+ CLEANING LACQUER 


StTarns cannot be removed from lac- | 


quered pieces with alcohol because of 








lescesss=-es + AY, carbon tetrachloride. This liquid will 
cranaaanesaaes; eb 1 VAAN not harm the finest lacquer finish, and | 
i eens awe +i can be used freely in cleaning articles 


Pattern of Seat Supports 2" 
ee eae Detail of Seat 


Front and side views of the chair, details of the 
back, seat, and arms, and pattern of seat supports 


such as typewriters, beverage trays, 
and objects of celluloid. Don’t use 
it on varnish, however—K. M. 




















Sits effect on the finish. When water | 
| alone will not remove the stain, try | 
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100,000 


Sold—and Not ane Returned 
















yet we said —and re- 
peat—“‘If if NOT MORE 
THAN SATISFAC- 
TORY, your money re- 


turned immediately.” 


These Simplex Ball eae. 
ing Jacks are miniatures of 

the larger Simplex Jacks that the good Hard- 
ware stocks. 


TEMPLETON, KENLY & CO. 
Est. 1899 1020 S. Central Ave., Chicago, Ill. 
















Fits Vest Pocket! 


Adds, subtracts, multiplies, and divides 
like $300 machine—yet it costs only 
$2.50. Weighs only 4 ounces. Not a toy— 
guaranteed workmanship. Perfectly ac- 
curate, lightning fast. Sells on sight 
to business men, storekeepers, homes 
—all who use figures. 


Writ at once for Free AGENTS / 











C. M. Cleary, Dept. 23, 303 W.Monree St., Chicage 
be carried 4 pocket or zoel No 
"yas desks, Seton es, etc., for clear re- 


a LAST! * CKET 
a tall stations : 


ey-Making Pian. 100% Profit ! 
POCKET R A D I 0 
tale't to oad ust! Reey oe to any metal Object 


E and police calls 
iso! No cael hookups or wires needed! 
Verified 1800 mile reception from our shops us- 
ing regular aerial! Foolproof-and-practical- 
hie . Can be used ANYWHERE 


fae ge hy buy—read: 
pluspste. vie M. 

Bemclata lane fost Pine. Guar — Foreign orders 50c ex 
| RADIO co. ‘Dept. P. . S. Kearney, 








IF YOU COULD BUY MUSCLES 


FOR FIVE CENTS EACH 


OR GET them a by wi wishing, no doubt you would be a 
less to say you can’t get muscles 
e eally interested in having a 
nance t body, if you wish super health and want to 
jouble and triple our present strength, b: thes parent 
pown, Then Act ckly. te at 
gace for my pew help ful 

Strength’’. It is beautifully iilustrated with ‘caper 
lous manhood which my training 
methods have built. The Book is my ge Write me <- 

day—NOW. I will send your copy of my book an 
free copy of Strength & ealth, t the Physical Training 

, by return mail. Ad ddress, 

BOB HOFFMAN Dept. PS2. York, Pa. 











BUILD YOUROWN 


RACER! 


Racing offers good money 
and plenty of thrills. Our 
brand new book tells how 
YOU can inexpensively build 
125-135 m.p.h. stock car conversions and 
speedway racers; gives pictures, working drawings, full 
description of racers. Midgets, dirt track cars fully de- 
scribed. $1 postpaid, plus 3e tax to Ohio customers only. 
RAY F. KUNS, Dept. D-6, Madisonville, Cincinnati, Ohio 
Build the New 


Model Destroyer . PRESTO N a 


‘Special introductory Price $4.00 & Postage 
We send you a hull Ld ins. long of real Calif. Redwood, ful- 
ly shaped, fi , together with all the other 
parts, including guns, ag me ports, etc., cut to fit and ready 
to put together with fittings and diagrams and exact in- 
structions. 

Also Constitution, Santa Maria, and others at 

$3.00. Send 8c stamp for illustrated ca 

Miniature Ship Models, Dept. NA, Perkasie, Pa. 

336 Runnymede Rd. Toronto, Ont. (Canada) 


17 oe Nth de - FN ol fe) 


Smeting long distance reception; plenty of vol- 
Small in size. . . fits any 
car. Unheard of low price . . . includes tubes and remote 
control, Install in 30 minutes . . . no experience necessary. 
Requires no batteries. Install one in your car; demonstra- 
tion means quick and easy sale. Sell in your spare time. 
Enormous profits to be made. Exclusive sale given to right 
man. Sell what people want . EE illustrated liter- 


ature. Buy direct from factory. Write quick for terri- 
tory and terms. 


A. A. WILCOX, 308 W. Randolph St., Chiesge. C\DU IP RAL LLdY 


MAKE Swe ELECTRIC DRILL 


EOP. $1785 MOTOR MADE From 
alow forty ae Sto eS 
2/2 Beant Fare 4 Ja,;l, F4 


t10 Volts AC of DU or 32 
ie teed to 


Voie. son Dill whe my work. 
RAND CO., Dept. 203, 2004 Grand, Kansas City, Mo. 
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POCKET COMPASS FITTED 
INTO OLD COMPACT 


NY boy can easily make a neat, good- 

looking pocket compass to carry on trips 
in unfamiliar country or for use in electrical 
experiments. The chief requirement is a 
lady’s discarded compact. The dial, needle, 
and bearing can be taken from an inexpen- 
sive commercial compass, or made by the 
following method: 

Draw the dial on white paper or card- 
board and glue it to the bottom of the com- 
pact. For the needle, use steel from the com- 
paratively soft back of an old tubing saw 
blade or flexible-back hack saw. First drill 
a hole for the bearing, then file and grind 
the needle to shape. The bearing on which it 
Swings is made from a piece of %-in. brass 
rod. A hole for the pivot is first drilled in 
the end of the bearing, after which it is 
turned or filed as shown and riveted to the 
needle. The pivot is made from a brad filed 
to a point and riveted to the bottom of the 
compact. 

The needle is now magnetized by drawing 
it several times across a magnet. Locate its 
north pole, paint it red, and set the needle 
on the pivot. 

The top of the compass consists of a cir- 
cular disk of transparent celluloid held in 
a bezel made of a strip of lead, % in. wide 
and 1/16 in. thick. A groove for the disk is 
cut in the lead near its edge with a sharp 
knife drawn along a ruler. It is then wrapped 
around the disk and pressed into the com- 
pact. 

Compacts differ so much that no dimen- 
sions can be given for the disk, needle, and 
length of bezel, but the same method wili 
serve in all cases—Dick HUTCHINSON. 
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cut NEEDLE BLANK 
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FINISHED 
DRILL BEARING * MADE FROM 
HOLE NAIL 


ee fea , 


BEZEL MADE FROM “ie" SHEET - 
LEAD WITH V-GROOVE TO HOLD 
CELLULOID CRYSTAL 


How the compass needle and bezel are made 


FLUX FOR SOLDERING 


OrpINARY zinc-cut acid, used as a solder- 
ing flux, will usually corrode delicate metal 
surfaces on which it is used. In such cases 
use 1 oz. of zinc chloride, chemically pure, 
dissolved in 3 oz. of water. This does not 
contain as much free acid as does the or- 
dinary flux, but retains all of its advantages 
for soldering.—G. S. G 


BIG MONEY 


sit. (=a we) a ce] 0) [= 
- SPORTSMANS 


\ BOAT 


For FISHING-CAMPING 
HUNTING+ SAILING 


MEAD Sportsman’s KI- 
YAK is the most sensa- 
tional boat development 
in years! Exclusive sew 
structuralfeaturesset 
a new standard for 
lightness, strength 
durability, beauty 
“and easeofhomeas- 
sembly. Easily 
PORTABLE! Loads 
cfroom.LOW IN- 
TRODUCTORY 
PRICES! 




























PADDLE 
GIVEN 


8-footdouble-blade 
paddle now given 
with your Ki-Yak—if 





you hurry! 










» %| Lightest, ‘ 
| Ry strongest boats \ 
| of their kind! 
































(1) Attaching Sail Rig 
pontoons, to ead 
“CK’’ Ki-Yak. 


Easily, Quickly 
Converted from 
Paddle To Fast 
SAIL-BOAT! 





(2) Then* off for a speedy sail! Note 
beauty, y of str 


-, Assemble Your Ki-Yak 
in 9 HOURS! 


Mead’s NEW construction princi le 
enables you to assemble “‘ 
Sportsman’s Ki-Yak in TWO- 

IRDS LESS time. ‘‘Home as- 
sembly’’ saves you nearly ONE-HALF 
factory -builtcost! DON’Tdeny your- 
self the pleasure of knowing aii 
about this sew boat for auto tourists, 
anglers, campers, hunters, yachts- 
men! RUSH dime to cover handling 
postage charge on giant sew colored 
Cireu showing over 50 photo- 

phsof MEAD Ki-Yaks in action! 

d 10c more for ‘‘Home Build- 
er’s” Parts & Supply BOOK! $6.00 
double-blade paddle now GIVEN 
with your cut-to-fit Kit or Factory- 
Built Ki-Yak—if you hurry! 
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WHATEVER 


YOUR PROJECT 


Look through the 
pages of any magazine de- 
voted to tools and their use 
in the home. Take a red pencil 
and draw a circle around the word 
file every time it is mentioned. We 
believe you will find files mentioned 
more frequently than any other indi- 
vidual tool. 

Are you building a reproduction of a 
Colonial Chair, making toys or spend- 
ing months on the construction of a tiny 
steam engine? Whatever your project 
you need Nicholson Files. 

Nicholson Files are the home crafts- 
man’s most useful tools and the world’s 
most efficient files. Sharp, durable, uni- 
formly high in quality, Nicholson Files 
are made by experts and tested by ex- 
perts. Moderately priced, they are the 
world’s greatest file value in every re- 
spect. 

For all home projects you need Nichol- 
son Files. At hardware stores everywhere. 
Nicholson File Company, Providence, 


R, Bes U. Ss, A. 


Genuine 
NICHOLSON 
FILES 


oR oe oe en A. Se de ° 














MINIATURE MODEL OF H. M. S. BOUNTY 


(Continued from page 59) 


doublings are white. The driver boom 
and gaff are brown, and all yards black. 

The masts from the tops and cross- 
trees up are filed square. I squared the 
heels of the masts also, because they 
stay in position better. 

Two thicknesses of cord and some 
No. 70 mercerized sewing cotton should 
be used for the rigging. A sufficient 
guide for size is that the higher the 
cord starts, the thinner it should be. 
Standing rigging is black; running rig- 
ging (that which does, or should, go 
through blocks) is white or light brown. 

To simulate deadeyes for the shrouds, 
I made chain plates of No. 20 wire, each 
with an eye to lie on the channel. The 
lower ends are bent to a right angle 
and stuck in the hull. If they are in- 
clined to slip out, drive a small pin 
into the same hole. The shrouds go 


up through the top, down on the same side, 
through the eyes and are knotted at the 
height indicated. I found a rolling hitch the 
best knot to make at the exact height. 

Another easier way to set up the shrouds 
is to bore holes in the hull, point the ends 
of the shrouds in them, and fasten by driving 
in glued toothpicks. In 
this case the deadeyes are 
represented by beads 
strung on the shrouds and 
glued in position. Use 
the toothpick method al- 
so for fastening the main 
and mizzen stays and 
Bentinck shrouds to the 
deck, and the headgear 
to the hull. 

The forestay is double 
and knotted under the 
bowsprit. The fore-top- 
mast stay is also double, 
knotted similarly, then 
twisted, carried down to 
form the bobstay, and 
tied to a hole in the 
stem. The other two 
stays go through the jib 
boom and through the 


How stern of the model is 
ornamented. The windows 
can be cut right out if 
desired and transparent 
wrapping fastened behind 


os° 


OVERLAY 


Top view to show deck fittings and 
position of spars; and, left, shrouds, 
hatches, guns, bitts, and other details 


dolphin striker and back to the hull 

just back of the catheads. The dol- 

phin striker is a broken needle with | 

a large eye, the end being thrust in | 
a hole in the bowsprit cap or bowsprit. 

The yards are fastened to the masts with 
a loop of thin wire, which starts abaft the | 
mast. The ends are carried around the yard 
on either side, and then twisted together 
back of the mast again. 

The royal and (Continued on page 85) 
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Avanize 


Tiras 


rot FURNITURE 


VW? 


sy WOODWORK 


j  @ 
| WSTAQUIK No matter what you 
4 FINISH make, the final ap- 

Bitte bt pearance dependson 
the finish. No matter 
how well sanded the 
surface, an inferior 
paint will leave ridges. Avoid this. Use 
Kyanize Lustaquik, the self smoothing 
enamel. Ridges and brush marks actu- 
ally smooth themselves. It dries quick- 
ly in only 4 hours. Comes in sixteen 
colors —all attractive shades. 


The National Housing Act guarantees 
needed improvenzerts. KY ANIZE Paints, 
Varnishes and Enamels complete them. 
BOSTON VARNISH COMPANY 
526 Everett Station, Boston, Mass. 


4 


YLOKS . , 
WESTERN UNION 
KYANIZE Dt ALER 

ltl redeem We coupon 


¢ 
as. 








¥% pt. CAN LUSTAQUIK 
and RUBBERSET BRUSH 








Tlely- READY SHAPED 
\LOW COST FATING CRAFT 


this sensational sailboat kit. Make 
authentic speed models in a few hours. All 
the hard work is done for you. Hull is 
oe A shaped and Needs only 
smoothing down and painting. Then you 
“step” mast, adjust sail, rigging and rudder 
and she’s ready to launch! Watch her go! See 
her outdistance all competition. Easy to follow 
instructions and al] necessary parts furnished. 
Kits as Low as 25¢... Buy Racing Crait 
Kits at dealer or it store. If they can’t 
= supply, send ll ee 
ms 22° hollow hull kit, $2.50. Sen 
prepaid in U.S. All materials-¢% 
ranteed. Send for Big F: 4 
ft Shows |. 
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MODEL OF THE BOUNTY 
(Continued from page 84) 


topgallant lifts and braces are each in one 
piece, with a half-hitch at the masthead and 
another at the yardarm. They are then car- 
ried back to the next mast and there knotted 
together. The lift part should be blackened. 
A touch of thin glue at all knots enables one 
to cut the ends off close. 

The topsail and lower lifts (of medium 
cord) are separate, and the braces go through 
blocks or beads at the yardarms. Those at 
the main are tied to holes in the bulwarks. 
All the mizzen braces, of course, should lead 
forward. 

The topmast shrouds I put on in the old- 
fashioned way, with Bentinck shrouds to hold 


the ends. Make a (Continued on page 86) 
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TWO METHODS OF 
FINISHING SHROUDS 
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Full-size details. Although the launch is 
shown, the model will look better without it 
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OUTBOARD MOTOR? 
T’S NEW! It’s different! It’s Johnson’s latest er 


es 


rformance. It’s 
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ality features 
Construction! 


pe 


he world’ 


ll-power twin. 30 


power, easy starting, flashy 
rpose, fu 
Johnson’s famous Balan 
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all- 
AN 


r ith advanced features of aeronautical de- 
sign—new compactness, easier portability, great- 


and greatest contribution to outboard motor- 


WritTk 
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/ JOHNSON 
Seahorse OUTBOARD MOTORS 
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wise FREE 
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ORDERS \oo0 O00 BUDDHIST CHARMS 


An Oulstone 


would have sold for 
its weight in gold 


GES ago, Empress Shotoku tried to 
drive the evil spirits out of Japan. 
She ordered wood carvers to engrave 
enough wooden blocks to print 
1,000,000 charms. Each block contained 
74 intricate characters. How many blocks 
were ruined by evi/ spirits in dull knives 
history does not say. 





The olstone quarries of Norton-Pike 
were first used 1044 years later. Electric 
furnace of/stones were first known in the 
latter part of the 19th century. Modern 
industry uses them to— 


—take the evil spirits out of 
cutting tools 


For hand-work and machine work, 
steel edges are made keener, harder and 
longer-lasting by o#/stoning. Go to your 
hardware store and see the various Nor- 
ton-Pike oilstomes, fast-cutting, medium 
and extra hard. 


The expert’s skilful technique of sharp- 
ening blades, bits, augers, drills, etc., is 
clearly described and pictured in our free 
", Send for it 


booklet, ‘““How to Sharpen’ 
today—before you forget! 


NORTON 


Use 


what Experts PI KE | 


usec> oh | 





Sharpening Specialities 


BEHR-MANNING CORP. 

U. S. Sales Representatives 

Dept. J., Troy, N. Y. 

Please send me the Norton Pike book “How 
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1 
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! 
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: 
to Sharpen.” I’m sharp enough toaskforit, 1 | 
since it’s FREE. : 

1 
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Address ...... 




















MODEL OF THE BOUNTY 
(Continued from page 85) 























BEADS DRAWN ON THICK 
GLUED CELLOPHANE 
ON PIN . 
WHEEL SKYLIGH 
LANTERN KVLIGHT 
>. © 4-POUNDER CANNON 
BITTS 


Full-size drawings of the wheel, skylight, 
four-pounder guns, bitts, and two lanterns 


bowline in the end of a piece of cord. Hold 
it as indicated in a drawing on page 58 and 
peg the end to the deck. Then hitch a piece 
of thin line to the bowline, reeve it through 
the top, over the crosstrees, down the other 
side, and through the eye of the other Ben- 
tinck shroud. Continue back up and so on 
until there are three a side. The topmast 
shrouds may have ratlines if cesired. Top- 
gallant shrouds may be omitted. I put them 
in and merely knotted the ends under the 
crosstrees. 

The anchors are most easily made by cut- 
ting them out of scraps of sheet lead, with 
wooden stocks. The stocks are shaped, then 
split in two and glued on the shanks. The 
rings are tied with a cord through a hole in 


| the cathead, and the arms are lashed to the 


forward chain plate. Heavy cords are car- 
ried from the rings and have their ends glued 
in the hawse pipes. 

The flags can be painted on tracing paper. 
Those at the mastheads are glued to the 
poles, and the ensign to a signal halyard from 
the gaff end. They are the British white en- 
sign, the St. George’s cross, which is red on 
white, and a long pennant, half of which is 
blue and the remainder (out to the point), red. 

The famous launch in which Capt. Bligh 
made the forty- (Continued on page 87) 





List of Materials 
Hull—134 x 2 x 7% white pine or balsa. 
Fittings—Scraps of semihard woed such 
as gumwood as follows: 1/16 x % x 6% 
for keel; 1/16 x % x 1% for sternpost 
and rudder; 1/16 by 1 by 1% for stem; 
3/32 x 4% x 3% for hatches, etc.; 3/32 
x 3/32 x 1 for catheads; 1/16 x 1/16 x 


414 for bitts; 5/32 x 5/32 x 1% for gun 
carriages; 3/32 x %& x 16, preferably 


chair caning spline, for moldings. 


Miscellancous—Cardboard 2%4 x 8% for 
bulwarks, stern, etc.; 2 pins, 2 large beads, 
and 2 small beads for lanterns; 4% diam- 
eter x 28 dowel and 8 doctor’s applica- 
tors for spars; celluloid or fiber 1/16 x 
1% x 1% for tops, caps, etc.; sheet lead 
4x 1%, for anchors; ™% in. long pins; 
glue; black, white, tan, and copper paint; 
varnish. 

Rigging—12 ft. heavy black cord about 
as thick as No. 22 wire and 18 ft. medium 
black cord about as thick as No. 30 wire 
(or 30 ft. of black cord between these two 
in thickness); 5 ft. medium white or 
brown cord; 6 ft, thin black mercerized 
sewing cotton (NB. 70); 6 ft. thin white 
or brown mercerized sewing cotton (No. 
70); 6 ft. of No. 20 brass wire for chain 
plates, if wire chain plates are used; 18 
in. of No. 26 copper wire for parrels, etc.; 
14 small beads for blocks; 68 beads for 
deadeyes if bead deadeyes Are used. 
Base—'%4 x 2x 2% hardwood and 1 dowel 
3/16 diameter x 9%. 

Note: Dimensions are given in inches except 
where otherwise noted. 











Go Into BUSINESS | 
for YOURSELF 


Write to Popular Science Monthly about 
this plan which puts you into your own 
business. Be our representative. Get our 
wholesale rates and see how you can 
really make money taking subscriptions 
for Popular Science Monthly. Nearly 
half a million men now read this fast 
growing magazine. Show your copy to 








others and take orders. Every order 
gives you a real good profit. Some agents 
travel all over on their profits and pile up 
good bank accounts too. Write and get 
the details of this good business plan. 
You will be surprised at the money you 
can make. 


Sign and Send This Coupon 


POPULAR SCIENCE MONTHLY 
381 Fourth Avenue, New York 
Tell me how I can make money repre- 


senting Popular Science Monthly. 


Name 


Address 

















CLAMPS 


for Firm Joints, Greater 
Strength and Handiness 











insist on genuine ‘‘Jorgensen’’ Hand- 
screws. They grip straight or at any 
angle; will not split, spread or loosen. 
(2 No. Handserews, 10-inch jaws 

open 6 inches, $2.80 plus postage, 6 
Ib.) ‘‘Pony’’ Fittings go on ordinary 
%-inch pipe to make clamps of any 
length. (Fittings for 2 ‘‘Pony’’ 500 
Clamps, $3.00 plus postage, 6 Ib.) 

k for the name on every clamp. 


NEW Catalog FREE 
ADJUSTABLE CLAMP COMPANY 


“*The Clamp Folks’’ 
408 W. Ashland Ave. CHICAGO, U. S. A. 








| _ You A Model Railroader? 


If you are, you need my 76 page hand book and 
catalog. It gives complete information on getting 
started, track laying, signalling, control, etc. Also 


prices all parts, track, signals, control units, etc. A 
veritable cyclopedia of data; conversion tables, screw 
sizes, charts, etc. 

Price only 25c postpaid 

W. K. WALTHERS 
1570 W. Pierce St. 


Milwaukee, Wisc. 





YOUR PRESENT RADIO 
a World-Wide Receiver with the 
i New EXPLORER All-Wave Converter 


The amazing new 1935 EXPLORER makes AM 
radio a powerful a!l- ware, Fessiver 
pensive all-wave sets! seen KER re- 
ception of foreign - lf, te stations aircraft, 
amateurs, police calis, etc. sational new 
“AMO’’ circuit gives tremendous reserve power! 
Complete short wave range of 15 to 200 meters in four bands. Pre- 
cision calibrat = automatic band selector, heterodyne — 
indication, Headphone Outlet; other exclusive features. ag le, 


Wet 





pany installation. — $16.95. Money back guaran estoard 
brings Free Litera 
RIM RADIO MFG. co. 693 Grand St. Brooklyn, N. Y. 





Make Glazed Garden Pottery 


Make beautiful, colored, glazed concrete pottery. 
No experience needed. 
molds, 








‘Complete plants using no 
power or costly tools, making 2,500 designs 
bird baths, jars, ete., cost less than one 
mold by old methods. Use only sand and 
cement. Money making business. Book, 
color plate, ete., 10c. 


NATIONAL POTTERIES COMPANY 
424 ya Ave., So., Room 22 
. Mi 

















"Model Makers: 


Build your own steam locomo- 
tive or make present — 
steam-operated. For less thai 
$5.00 we furnish cylinders, 
steam chests, heater, trans- 
: former coil and iron, Send 25¢ 

for booklet with illustrations of complete locomotives, dia- 
grams and list of parts with complete instructions. 

Write for free information about prize contest for best 
and fastest model locomotive. 
STEAM ELECTRIC CO. Bloomfield, N. J. 
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Made with imported Carnauba 
Wax, Shinola gives a better lus- 
tre and gloss, more rapidly and 
with less polishing. Try a tin to- 
day. At all stores, in all colors, 


(West Rocky Mts., 
(2 sizes——$0¢ and 15¢ 








SUPPLIES 


CLIPPER — MOTOR — SAILBOAT 


Blueprints — Woods— Tools— And hundreds of Scale 
fittings in White Metal, Brass and Boxwood. } 
Send 15 cents (will be refunded) for this Catalogue to 


GENE’S 570 FAST te force q 
Om so Gm mt se i me me 














Wonders Through The 


MICROSCOPE 


A new book which tells you 
all about MICROSCOPY. 
Turn an inexpensive micro- 
scope on hundreds of speci- 
mens within a stone’s throw of 
your front door and you step 
off into a new world of wonders. Com- 
plete Manual for amateurs. How to use 
equipment, secure and preserve specimens, 
take photomicrographs, etc. Numerous 
illustrations. Full cloth bound $1.00. 


POPULAR SCIENCE MONTHLY 
381 Fourth Ave. New York, N. Y. 














Always mention PopuLar SCIENCE 
MoNTHLY when answering adver- 











tisements in this magazine. 


Ae 
MODEL OF THE BOUNTY 


(Continued from page 86) 


three day voyage is so large that I did not 
put one on my model. However, I give its 
lines for those who wish to make it. It 
would rest in the waist and occupy most of 
it. On the other side there should be a cut- 
ter, somewhat similar but smaller. 

There is not space to describe here the fit- 
ting of every detail, but I think that this is 
sufficient to enable you to make a shipshape 
little model of H. M. S. Bounty. 


FOR'D 


O 








a. O 


The shaped parts of the stand. These are 
joined with two 3/16-in. dowels, 434 in. long 


FASTENING SCREW HOOKS 
IN PLASTER WALL 


HEN it is desired to drive a screw hook 
into a plastered wall and it cannot be 
set into a wooden stud or beam, the follow- 
ing method will insure its solidity: Get a 
two-hole iron mending plate about %4 by 2 
in. Screw the hook into the wall through one 
hole and then, with the 
plate vertical, fasten the 
plate with a wood screw 
through the other hole, 
which should be above 
the hook. Both screw 
and hook should be firm- 
ly set in laths. The plate 
supports the shank of the 
hook and prevents its be- 
ing pulled down and out. 
This method was used 
in one case for hanging 
Metal plate sup- up a vacuum cleaner in 
ports screw hook an unused corner. A 
stout screw eye was set 
into the front of the handle a few inches 
from the lower end. When the cleaner is 
hung up, the handle is in the same relative 
position with the machine as when it is de- 
pressed to its lowest position to get under 
furniture. The hook in the wall is placed at 
such a height that the machine will just clear 
the floor when in place, thus eliminating un- 
necessary lifting—ArTHuR L. Foro. 


THIN VENEERS GLUED 
WITHOUT CLAMPING 


By A SIMPLE method that is practically un- 
known among amateur mechanics, thin wood 
veneers may be applied without a press or 
the use of heavy clamps. It is intended, of 
course, for relatively small work, overlays, 
and the like, rather than veneering large pan- 
els. The veneer is first cut in the exact sizes 
to be used and the backs are given an even 
coating of a good grade of liquid glue. When 
this is dry and everything is in readiness, the 
glue surface is moistened with a wad of cot- 
ton and, when it becomes tacky, is pressed in 
firm contact with the wood to be covered. 
Place a sheet of brown paper over the veneer 
and press it with a hot flatiron until per- 
fectly smooth—K. L. Rossuvs. 
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IGHT, men. No innocent little blaze 

could produce fumes as overpower- 
ing as that stewy pipe and villainous 
tobacco. 

Some men are like that: they smoke 
too-strong tobacco in a never-cleaned pipe 
until they haven’t a friend left. Fortu- 
nately, the number of Sir Walter Raleigh 
fans grows by the hour: men who keep 
their briars tidy; men who prefer this mild 
blend of Kentucky Burleys that is calm 
on the tongue, tempting to the nose. There's 
a tin kept fresh for you in heavy gold foil 
at your dealer’s. Try it—and Sir Walter 
will have another friend! 


























Brown & Williamson Tobacco Corporation 
Louisville, Keatucky. Dept. Y-54 


.».. FREE 
BOOKLET 


tells how to make 
your pipe taste 
better, sweeter. 
Write for a copy. 
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TRAINS 
UNRULY 
HAIR 


—to stay put?! 


Costs but a few cents to use 
—a bottle lasts for months 


[T° YOUR HAIR difficult to keep in 
place? Does it lack natural gloss and 
lustre? 

It is very easy to give your hair that 
rich, glossy and orderly appearance so 
essential to well-groomed boys. Just rub 
a little Glostora through your hair once 
or twice a week—or after shampooing, 
and your hair will then stay, each day, 
just as you comb it. 

Glostora softens the hair and makes it 
pliable. Then, even stubborn hair will 
stay in place of its own accord. 

It gives your hair that natural, rich, 
well-groomed effect, instead of leaving it 
stiff and artificial looking as waxy pastes 
and creams do. 

Glostora also keeps the scalp soft, and 
the hair healthy by restoring the natural 
oils from which the hair derives its 
health, life, gloss and lustre. 

Try it! See how easy it is to keep your 
hair combed any style 
you like, whether 
parted on the side, in 
the center or brushed 
straight back. 

A large bottle of 
Glostora costs but a 
trifle at any drug store 
and will last for 
months. 


Glostora 


FOR THEHAIR 
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MODERN STEREOSCOPIC PHOTOGRAPHY | 


another exposure, you can learn how the in- 
sect might look to a midget whose eyes are 
on % in. centers. When viewed through the 
stereoscope, the insect appears to be many 
times its normal size. If you photograph the 
room of a doll house on a base line of about 
% in., the room will appear normal size when 
seen through a stereoscope. 

Stereoscopic illustrations probably will be 
used more widely in textbooks and other pub- 
lications than at present, because they con- 
vey so much more information than the or- 
dinary picture. In fact, an automobile manu- 
facturer recently issued a catalogue contain- 
ing several stereoscope illustrations of cars, 
chassis, engine, and mechanical parts. The 
pictures, printed in two colors, are viewed 
through two-color spectacles that render the 
resulting plastic picture in black and white. 

No phase of photography offers more thrills 
to the amateur than that of three-dimensional 
picture making. As long as you limit your 
efforts to things that do not move, you can 
employ any camera that produces fairly sharp 
pictures. 

Suppose you want to photograph a house 
in three dimensions. Simply snap a picture of 
it; then step a few inches to the right or 
left and snap another. When the prints are 
made, place them side by side and view them 
through a stereoscope. 

‘“*How far shall I move for each exposure ?” 
you ask. 

That depends on the actual distance of the 
object from the camera and the distance you 
want it to appear to be when you look at 
the picture. You can employ a simple for- 
mula to figure out the proper separation of 
viewpoints. Here it is: 

2 y 2 F 

I= - 
F’ 
where I=the distance in inches the camera 

lens must be moved between ex- 
posures, 
F—<Actual distance of the object from 
the camera, in feet. 
F’—Apparent distance in feet you want 
the object to be when you look 
through the stereoscope. 
(The factor 2% refers to the normal sepa- 
ration of human eyes, in inches.) 


UPPOSE you are 100 ft. from a statue and 

want it to appear only 2 ft. away when 
you look at its picture through the stereo- 
scope. The separation of the camera lens 
in inches equals 2%4 times 100 divided by 2, 
or 125 in. 

If you want to see an object in its nor- 
mal perspective, the separation should be 2% 
in., or the normal spacing of the eyes. 

If you cannot conveniently obtain a stereo- 
scope—and there are many varieties in ex- 
istence—you can make an efficient mirror 
type instrument for a few cents. This stereo- 
scope is, in principle, exactly the same as the 
costly instruments used in military work and 
other aerial surveying operations. No expen- 
sive lenses are required, and the instrument 
is easy to use. 

Two small handbag mirrors about 2 by 3 
in. and two larger mirrors about 6 by 9 in. 
are required. For the framework, you will 
need a few feet of 1 by 1% in. strips of white 
pine, poplar, or other easily worked material; 
also a few wood screws and some %-in. ply- 
wood or similar material for supporting the 
mirrors. The construction is shown in the il- 
lustrations. The idea is to arrange all mirrors 
so that they are inclined at an angle of 45 
deg. to the vertical (or horizontal). The two 
small mirrors are placed close together, with 
space between them for the observer's nose, 
and mounted with their reflecting surfaces 
outward and upward. The larger ones are 
mounted with their reflecting surfaces inward 


(Continued from page 70) 
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More Prizes Awarded 
For Good Photos 


N THE second of our winter series 
of photo contests (P. S. M., Dec. 
°34, p. 78), excellent prints were sub- 
mitted covering a wide variety of 
subjects—indoor views, landscapes, 
portraits, still-life studies, action pic- 
tures, and various novelties. Prizes 
have been awarded as follows: 
FIRST PRIZE, $25 
Ralph H. Anderson, Yosemite Na- 
tional Park, Calif. 
SECOND PRIZE, $15 
Samuel P. Zito, Niagara Falls, N.Y. 
THIRD PRIZE, $5 
A. Zachary, San Francisco, Calif. 
FIVE PRIZES, $1 Each 
C. A. Sawyer, East Orange, N. J.; 
Stanley V. Hilliard, Troy, Idaho; 
William Deppermann, Orange, N. J.; 
G. A. Haraden, Manchester, Mass.; 
F. C. Heidenreich, Montrose, Calif. 
HONORABLE MENTION—A. 5S. 
Anderson, Sioux Falls, S. Dak.; Cor- 
nelia Clarke, Grinnell, Iowa; Ber- 
nard B. Conheim, Chicago, Ill.; Lyle 
Fowler, Brooklyn, N. Y.; Marrett 
Miller, Louisville, Ky.; Mac ‘Olds, 
Ypsilanti, Mich.; Doris Samter, El- 
kins Park, Pa.; Allan C. Shane, Bea- 
ver, Pa.; H. J. Stephenson, Minne- 
apolis, Minn.; W. Edward White, 
Plymouth, N. H. 
The winners of the January Con- 
test will be announced next month. 





















and downward, and their centers are in line 
with the centers of the smaller mirrors. The 
distance from the table surface to the large 
mirrors and from the large mirrors to the 
small ones may be about 7 in., measured be- 
tween centers of the glass. For convenience, 
you can fasten the parts of the frame to- 
gether with bolts and wing nuts so that it can 
be dismantled and folded. 

To use the stereoscope, place the right-hand 
print of the stereo pair under the right mir- 
ror, and the left-hand one under the left. 
Move them about until their images merge 
to produce a plastic picture. The prints may 
be of any size up to about 8 by 10 in., and 
they need not be trimmed or mounted. Make 
the prints on either matte or glossy paper. 
Extreme gloss sometimes causes troublesome 
reflections. When making enlargements, be 
sure that objects in both pictures of a pair are 
the same size, and that the prints are approx- 
imately the same density. 

The ambitious amateur photographer may | 
pick up afew dollars by promoting some 
phase of stereophotography in his neighbor- 
hood. Perhaps he can persuade a real estate 
dealer to buy an inexpensive stereoscope, and 
award him the contract of making stereo- 
graphs of houses that are offered for sale. A 
prospective customer, by glancing at a house 
picture through a stereoscope, can obtain an | 
excellent idea of how it looks. 

If the photographer has a twin-lens cam- 
era for snapshots of moving objects, he may | 
be able to get numerous orders for photo- 
graphing children, pets, and people in action. 
An inexpensive stereocamera can be made by | 
binding together two box cameras of the | 
same size, inverting one so that the shutter | 
controls are on the outside, and connecting | 
the shutter release levers together so that they | 
both can be operated at the same instant. 


—— 
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SEND 


GLue 
PROBLEMS 
TO 
CAP'N 
JOHNSON 


@ He’s the “trouble-shooter” on all glue problems 
for LePage’ s—and he ought to know glue. Born 
with a glue brush in his hand, he has handled all 
kinds for nigh on sixty years. 

Capt. Johnson was a woodworker at the age of 10 
—then cabinet maker, blue-water sailor, ship’s 
carpenter, Captain of square-riggers, master Car- 
penter and pattern maker. 

You’re invited to send your problems to Cap’n 
Johnson because he can tell you whether you are 
using the right kind of wood, the right kind of 
joints, a hard glue or liquid glue—or a fast or slow 
setting glue. He’ll tell you what glues will discolor 
in veneering or whatever the work in hand might 
be. Feel free to write him on any gluing problem. 
Just address your letter to Capt. Oswald Johnson, 
Russia Cement Company, Gloucester, Mass. 


RUSSIA CEMENT COMPANY 
Laboratories and Factory ©@ Gloucester, Mass. 
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The HOME 
CHEMIST 


A new book which shows 
how to set up and operate 
an inexpensive home labo- 
ratory with odds and ends 
of material available in 
Many thrilling, practical, 





every home. 
useful experiments and tests, entertaining, 
instructive, valuable, pointing ym — to 


research and new discoveries. dia- 
ry and illustrations. Full cloth bound 
1,00. 

POPULAR SCIENCE MONTHLY 
381 Fourth Ave. New York, N. Y. 
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Tool of 100/ Uses y 


Grinds, routs, drills, carves, 
sharpens, cuts, engraves. 
Over 100 wheel shapes avail- 
Fits the hand ect- 


Weighs 1 pound. Foruse 
Sei teat take 


D. C., 110 volt, 13,000 r. p. m. 
Order on 
6-day 
trial. Sat- 
isfaction 
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CHICAGO WHEEL & MFG.CO., 115 S. Aberdeen Street, — tll. 


BUILD IT YOURSELF 


You can build this 
Trailer with ordinary 
tools easily from our 

step-by-step constructional 
sheets and Jarge siz sized blueprints. 
ri nL designed in existence, sleeps 4. Toilet. Shower. Elec- 
ve 7% of the cost by bu buflding is yourself. Send 25c for plans 


me eet, illustrations and deta: 
THE PLAN SHOP, 903 Petmetive Bide. Chicago, 1. 


































RUBBISH BURNER ALSO 
HOLDS GARBAGE CAN 






The garbage can 
is at a conven- 
ient height and 
cannot be upset 
by dogs and cats 


HIS combination garbage-can holder and 

rubbish burner is one that dogs and cats 
cannot upset and it has a rustic appearance 
that harmonizes well with surrounding ob- 
jects. A 1:3 mixture of cement and sand was 
used as a binder, and the old bricks were 
spaced sufficiently apar’ in horizontal rows to 
permit ventilation and prevent undue smoke 
when the device is used as an incinerator. 
Note that the lower opening was formed 
by letting the bricks project progressively 
to avoid using a metal lintel. A piece of 
scrap iron was placed across the flue below 
the top to support the can at the proper 
height.—Eart E. Moore. 


TURNING AND GRINDING 
LARGE DRILL SHANKS 


THE smaller shops where the supply of 
drills, especially in the larger sizes from 1 
to 2 in., is limited, it is often necessary to re- 
duce a tapered shank to a smaller size or 
change it to a straight shank. This can be 
done more quickly and easily if a combina- 
tion bushing is made as shown.—H.J.C 





MCH'Y STEEL- 
NOT HARDENED 
BORE,FIT TO PLUG TURNED IN 
CHUCK,AND DRILL CENTER A 



































HY STEEL- 
BORE TO DRILL DIA. NOT HARDENED 
SPLIT BUSHING 
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Combination bushing for holding the point 
of a drill while turning and grinding shank 
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We’ve Harnessed 
GREATER 
POWER 


for your .22 rifle! 


OU’LL take new pride in your 

ors skill once you try the 
king of .22’s—Kleanbore Hi-Speeds. 
How they travel—flat, straight and 
true. With lightning-like getaway. 
With a business-like zz-zing. With a 
striking force 100 yards away that 
more than equals that of old-type low 
speeds at the muzzle! 

These .22 speed kings are built like 
big game cartridges—with solid brass 
cases. Strong—to hold the extra power 
of our special Hi-Speed powder. The 
lubricated bullet is special, too—extra 
hard for greater accuracy, greater strik- 
ing force (shoot hollow point Hi-Speeds 
if you want an expanding bullet). 

The quick-action priming is pat- 
ented Kleanbore—non-mercuric, an- 
other exclusive feature. No matter 
how hot or moist the climate, Klean- 
bore will not fail. Harm your rifle bar- 
rel? Never! And that means norusting, 


no pitting, NO BARRELCLEANING! 


Remington, 
q@pmm 


re ¥ 


SEND FOR FREE folder on 
Remington Kleanbore .22 Am- 
munition or, better still, get the 
information from your dealer 
who sells the full line of Klean- 
bore Hi-Speed Short, Long and 
Long Rifle Cartridges, regular 
or hollow point. Remington 
Arms Company,Inc.,1745 Sea- 
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SAVE MONEY ON YOUR 
HOME REPAIRS | 


Quick, easy, dependable 
ways to make over 
100 of the commonest 
emergency and routine 
household repairs are 
explained in this free 
booklet. FREE BOOK 


VERY householder has his unlucky 
days, when something suddenly leaks, 
breaks or comes apart, but—you can laugh 
at many such emergencies and save much 
money if you keep a can of 
Smooth-On No. 1 handyand 
do your own repair work! 
Smooth-On No. 1, ap- 
plied without heat and 
without special tools, hard- 
ens into metallic iron and 
holds on any metal. It of- 
fers the simplest means of 
stopping water, steam or gas leaks, and is 
ideal for use on pipes, boilers, tanks, heat- 
ing systems and automobile radiators, 
kitchen utensils, etc. The repairs can usu- 
ally be finished before a professional fixer 
could arrive, and at a very small fraction 
of the cost of an outsider’s work. 

Resetting a loose handle, lock, hinge, 
stripped screw, bolt or 
nut with Smooth-On 
No. 1 seldom takes 
more than several 
cents worth of mate- 
rial and a few minutes 
of time, but the re- 
pair holds like new. 

Properly made 
Smooth-On repairs are permanent, avoid 
labor expense, often avoid buying a much 
more expensive renewal part, and you have 
the satisfaction of knowing that the work 
is well done. 

A dollar saved is a dollar earned, and 
the money you can keep each year by 
utilizing Smooth-On No. 1 at every op- 
portunity is a substantial sum. Perfect 
results require only that simple instruc- 
tions be followed. 

Get the free booklet by returning the coupon, 
and buy Smooth-On No. 
1 in 7-02., 1-lb. or 5-lb. 
can from any hardware 
store or if necessary from 
us direct. 


Home » Auto 
REPAIRS 












































SMOOTH-ON MFG. CO., Dept. 58. 
574 Communipaw Ave., Jersey City, N. J. 


Please send the free Smooth-On Repair Book. 
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Uses standard 5/16’ PP eg "Table is 
heav uge geenged steel, 8’ x 5%’ 
stands high. Base, table support Sod 
spindle adjusting slide, heavy gray iron 
castings bearings 
Order now or send 3c stamp for Cotpleg 
fully describing all our equally low price 
wer tools & accessories, includi Jig 
Press. nder, Line ° 


» Sa 
Lathes, etc., etc. 


5.&H. Metal Products Co., 490 St. Paul St., Rochester,N.Y. 
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JUDGES NAMED FOR GUILD CONTEST 


(Continued from page 67) 


| settlement and later was author of The Dawes 


Plan in the Making. 

Mr. Taft is a famous sculptor. He designed 
the Columbus Memorial Fountain, Washing- 
ton, D. C., the Ferguson Fountain of the 
Great Lakes, Chicago, the Thatcher Memo- 
rial Fountain, Denver, the Fountain of Time, 
Chicago, and other great monuments. He has 
served as a member of the National Commis- 
sion of Fine Arts, Washington, D. C., and is a 


| member of the American Academy of Arts 
| and Letters, the National Sculpture Society, 
| and other organizations. 


Tony Wons is nationally beloved for his 
radio broadcasts and readings from his scrap- 
book, and is an inveterate home worker. Dr. 
Bundesen also is well known throughout the 
country because of his radio talks. He is pres- 
ident of the Chicago Board of Health. 

Edward F. Worst is director of industrial 
arts, Chicago Board of Education. He has long 
been one of the leaders in the manual training 
field and has written many standard textbooks 
on industrial arts. Mr. O’Brien is an enthu- 
siastic supporter of the home workshop move- 
ment and has repeatedly called attention to 
the value of this hobby in a daily column he 
writes for the “Chicago Daily News.” Donald 
A. Price is one of the country’s leading ama- 
teur craftsmen. 

L. W. Wahlstrom is another nationally 
known teacher of industrial arts. He was 
formerly president of the American Vocation- 
al Association. 

Thomas E. Tallmadge, F.A.I.A., is a dis- 
tinguished Chicago architect who has de- 


| signed many churches and other public build- 





ings, served on numerous important art com- 
missions, and lectured and written extensive- 
ly on the history of architecture. 

Five new members have been added to the 
Guild’s national contest committee—P. F. 
Hirsch of the Newcastle (Calif.) Homework- 
shop Club; H. DeVere Shaw of the Bison 
Homeworkshop Guild, Buffalo, N. Y.; Merle 
Hedrick of the Saginaw (Mich.) Homecraft 
Club; Joe Sparrow of the Flint (Mich.) 
Homeworkshop Club; and Wallace Scherer 
of the Homecraft and Modelmakers’ Guild, 
Richmond, Va. 





Toys made by the Middletown (Conn.) Club 


The following new clubs have been char- 
tered: Armstrong Homeworkshop' Club, 
Hampton, Va.; Tcledo Hobbyist Club, To- 
ledo, Ohio; Ocala Homeworkshop Club, Oca- 
la, Fla.; Spokane Homeworkshop Club, Spo- 
kane, Wash.; Borden Homeworkshop Club, 
Borden, Ind.; Kincaid Homeworkshop Club, 
Kincaid, Kans.; and Paradise Homeworkshop 
Club, Paradise, Mont. 

Reckley Homeeraft Club, Beckley, W. Va. 
At the club’s first annual exhibition, the Pop- 
ular Science Craftwork Medal was awarded to 
D. H. Harvey far a turned and inlaid smok- 
ing stand, an especially elaborate and beautiful 
piece ef craftsmanship. A plaque by Dr. John 
R. Koch, president of the club, was awarded 
honorable mention. The plaque, which was 


‘column is given to the club under the head- 





| 
| 
f i | 
If You Live in Chicago, 
VISIT the 
GUILD EXHIBITION 


eer of Chicago and 
nearby communities are cor- 
dially invited to visit the first National 
Handicraft Exhibition of the Nation- 
al Homeworkshop Guild. It will be 
held in the Hibbard, Spencer, Bart- 
lett & Company building, 211 East 
North Water Street, Chicago, March 
25 to 30. Those not members of the 
Guild should plan to attend, if pos- 
sible, on March 26, 27, or 2g. Ad- 
mission will be free. 











hammered from 22-gauge copper, depicts the 
head and shoulders of Nydia, the blind girl in 
“The Last Days of Pompeii.’”” A Dutch wind- 
mill constructed by J. T. Sigler and a library 
table built by Rupert Shockley also were 
given honorable mention by the judges. 

Lexington Homecrafters, Lexington, Ky. 
The Frontier Nursing Service, which operates 
in the mountains of eastern Kentucky, helped 
distribute some of the 300 toys made by this 
club, and much of that part of the distribu- 
tion was done on horseback. Some of the toys | 
went to the most remote places in Kentucky, 
The Lexington churches also assisted. 

Madison Homeworkshop Club, Madison, | 
Wisc. The club has been divided into two 
teams that compete against each other for 
honors in club activities. . . . An extensive | 
exhibition of the club’s craftwork was shown 
in the annual Madison Hobby Show. A Hobby | 
Council has been developed in Madison con- | 
sisting of all the hobby clubs in the city, and | 
the home workshop club is well represented. 
. . . To vary the shopwork, a class in card | 
tricks is held after each meeting by Dr. H. S. 
Bostock, the president of the club, who is an | 
accomplished amateur magician. 

Topeka Homeworkshop Club, Topeka, 
Kans. Because of the wide range of activities 
conducted by this club, it has been particu- 
larly fortunate in the space devoted to it in 
the local newspapers. From time to time a 








The Wood-Ridge (N.J.) Club gave these away 


ing “Topeka Homeworkshop” by the “Tope- 
ka State Journal.” A typical column starts 
with a calendar of club meeting dates for the 
month; then follow notes about various ac- 
twwities, usually with some reference to the na- 
tional program of the Guild; and finally, 4 
few kinks of interest to home workers. . - - 
The junior division conducted in codperation 
with the Y. M. C. A. is now a little more than 
a year old and has (Continued on page 91) 
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Read what F. L. S. 
of Portland, 
Oregon, says: 


*“*CASCO is so easy to 
apply, itcan be mixed in 
small or large quantities, thus 
saving waste. It is so smooth in 
working and gives such satisfactory 
results that I consider it superior to 
any glue that I ever used.’ 

CASCO—now available to everyone—is the fa- 
mous industrial glue used in the manufacture of 
fine furuiture, pianos airplanes. 


The Secret of CASCO’S Great Strength 
Most glues set slowly, by evaporation. CASCO sets quickly, by 
chemical action. This unique method gives superior, long-life 
holding strength. It makes CASCO beatproof, waterproof. 
When you want to build a project, for permanence use C 0. 





EE! GENEROUS TEST SAMPLE 
FR » & HANDY GLUING GUIDE! 


32 peges, 50 illustrations, full of ideas on gluing 
and repairing things quickly, easily and perma- 
aently. Makes you an expert on all gluing jobs. 
Write name and address on postcard. Say ‘‘Send 
free sample and copy of ‘Casco Gluing Guide’ ’’. | 
Hardware, ag &, umber a. = CASCO e S 
ASEIN MFG. CO. OF RICA, Inc. bo 
1Y5 Madison Ave.,Dept.435-A, New York,N.¥. fae 
























[= MODELS 


HOBBY pooK 
i ee Boucher since 1905 
_ inn se] The complete line for Ship 
Model Builders 
These two new books with 96 
> | fully illustrated pages on SCALE 
SHIP MODELS. RACING 
“|MODEL YACHTS, SPEED 
BOATS, MINIATURE STEAM 
ENGINES, BLUEPRINTS and 
KITS for SHIPS from the Viking days down to 
present day liners and warships. Your copies 
mailed promptly. Send 25c coin or stamps. 


BOUCHER PLAYTHINGS MFG. CORP. 
126 Lafayette St., New York, N. Y., Dept. P. S. 





























Latest Model 1935 Haenel 
repeating pistol. Sturdy, 
massive construction, easy 
cocking lever, 100 shot mag- 
azine. For target. Powerful for small 
game. Blue or Nickel finish, shoots 
B.B. steel shot. Weight 18 oz. FREE— 
500 Shots. $2.00 deposit on C. O. D. 
FREE Catalog—Colts, Rifles, Binoculars, etc. 
Hadson Sporting Goods, P-52 Warren St., New York 


KINKADE GARDEN TRACTOR 


and Power Lawnmowing Attachments 
A Practical, Proven Power Cultivator & Plow 
for Gardeners, Fruit Growers, Truckers, 
Florists, Nurserymen, Suburbanites, 
Country Estates and Poultrymen. 

Low Prices - Easy Terms 

AMERICAN FARM MACHINE CO, 
1072 331d Ave. $ E. Minneapolis, Mina. 





Catalog 
Free 








Build this BALTIMORE CLIPPER 


Construction set and fittings for T’P’S’L Schooner-typeBal- 
timore Clipper. Plans, construction sets, 
fittings for all Ro ular models, including 
Flying Cloud, Bluenose, Hartford, Cali- 
fornia, Cargo steamer, Trawler, Pres- 
ton, Texas, Diana, Sea Scout, ete. Send 
15e for illustrated catalog. 


A. J. FISHER, 1002-2 Etowah, Royal Oak, Mich. 





















Y WEAVING MATERIAL 


Bamboo, Rattan, Reed, Colored Raffia, China 
Grass, Chair Caning, Chair Frames and Stools. 
Basketry, Furniture and Raffa Weaving. 

Send 10c for Catalog. Instructions Free. 


AMERICAN REEDCRAFT CORPORATION 
Dept. P.S. 130 Beekman Street, New York City 











Always mention PopuULAR SCIENCE 
MoNTHLY when answering adver- 
tisements in this magazine. 








MITERED FRAMES MADE EASILY 


Frames easy to glue up. Any size. As many as 
you want. Four corners at one time. Simple, ac- 
curate and efficient. Does not mar your work. These 
miter joint blocks, made from wood scraps, are 
neither clamped nor glued on to hold in place. You 
will wonder why you did not think of the idea. 

. md money order 


Wm. E. Mitchell, 2221 Garfield Road, Spokane, Wash. 
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40 members. Any boy under 16 is eligible to 
enter, and the membership is free. Duane 
Montgomery is the president. . . . Thirty-five 
club members are enrolled in the photography 
class conducted by Steve Smith and C. J. 
Boeger. . . . One of the toys constructed by 
the club that has been a special hit is a swing- 
ing hobbyhorse. It can be hung from a tree or 
a rafter. Making these horses has been a spe- 
cialty of David Gray. Other toys that were 
made in quantity by the club were ducks, pink 
elephants with blue ears, walking ducks, 
chickens that do stunts, climbing monkeys, 
and a variety of games. The major portion of 
the toys were turned over to the Shawnee 
County Parental Home. 

Wood-Ridge Homeworkshop Club, Wood- 
Ridge, N. J. Between the regular business 
meetings of the club, informal meetings are 
held each week at the shops of various mem- 
bers. It was at such meetings that the club 
made the toys shown in one of photographs 
on page 90 for distribution to needy chil- 
dren. The work was under the direction of the 
club’s informal meeting committee, of which 
H. G. Hoffman was chairman. He was assisted 
by A. M. Romme, who supervised the paint- 
ing and finishing. The toys consisted of boats, 
automobiles, acrobatic clowns, cradles, beds, 
battleships, high chairs, ironing boards, and 
loose-jointed dogs. Most of these were copies 
of one-dollar articles found in department 
stores. The Men’s Bible Class of Wood-Ridge 
aided in the actual distribution of the toys. 

Antioch Homeworkshop Club, Antioch, 
Calif. To celebrate its annual meeting, the 
club held a banquet. . . . In codperation with 
the local Parent-Teachers Association, the 
club gathered 100 toys and reconditioned 
them for distribution with Christmas food 
baskets. 

Maywood Homecraft Club, Maywood, 
N. J. One toy made by this club proved so 
popular that practically everyone who saw it 
wanted to get one. It was a girl’s sewing 
stand. The club constructed a number of four 
different toys—the sewing stand, a child’s cos- 
tumer, ring boards, and kiddy horses. Several 
members of the Maywood Parent-Teachers 
Association assisted in outfitting the sewing 
stands; and that organization, in codperation 
with the relief committee, supplied names of 
the less fortunate children in the borough. 

Patchogue Model and Hobby Club, Patch- 
ogue, N. Y. An exhi- (Continued on page 92) 
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Professor Collins P. Bliss 
Dean of the College of Engineering, 
New York University 


Professor Clyde A. Bowman 
Dean of the School of Industrial 
Education, Stout Institute, 
Menomonie, Wisc. 


Harvey Wiley Corbett 
Architect, New York City 


Dr. Hugh S. Cumming 
Surgeon-General, United States 
Public Health Service 


Maj.-Gen. Benj. D. Foulois 
Chief of the Air Corps, U. S. Army 


Capt. E. Armitage McCann 
Founder, Ship Model Maker’s Club 


Dr. Francis G. Pease 
Astronomer, Mt. Wilson Observatory 


Frank A. Vanderlip 
Banker and Publicist, New York 

















WHY 
| DRAIN 
i: YOUR 
CRANKCASE 
? 


Have you ever wondered, when a ser- 
vice station man drains several quarts 
of used oil out of your car, whether 
you are being wasteful? Whether you 
couldn’t “get by” with merely adding 
a quart or two of fresh oil? 

There are very sensible reasons why 
oil should be completely changed at 
regular intervals. Oil at work in your 
motor is contaminated with many 
things: dirt and dust, fuel residues, 

water, and minute metal particles. 
i It is true that most cars nowadays 
are equipped with oil filters, and these 
have prolonged the useful life of your 
i oil. But all too frequently, you forget 
i to renew your filter. And even if you 
' renew it regularly, the filter cannot 
' remove ail of the foreign substances 
* that collect in your crankcase. 
os It is also true that Quaker State has 
|. been able to eliminate the “‘light-end” 
material found in ordinary oil—thus, 
increasing materially the efficiency of 
- the oil. But even this advance in oil 
refining doesn’t remove the necessity 
for regular, crankcase draining. You 
can’t afford to take chances of motor 
damage. Oil—even the best oil—is 
cheaper than machinery. 

How often you should drain de- 
pends on your speed and brand of oil. 
Some oils go to pieces under the ter- 
tific heat of your motor Jong before 
the accumulation of dirt, etc., would 
normally cause you to change. So you 
should drain and refill much oftener 
- with such an oil than with a long- 
~~ _ lived oil such as Quaker State. 
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There is only one safe and truly 
economical rule: use the best oil you 
can buy —and drain your crankcase 
at reasonable intervals. Quaker State 
Oil Refining Co., Oil City, Pa. 


QUAKER STATE 
MOTOR OILS 





“Sirat choice of Experience” 
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CRACKED WALLS? 


2. 


2. FILL CRACK 


Easy Permanent. Does not 


shrink. 
erica a 


to use, 


Costs only a few pennies a 


Insist on genuine Rutland 


in the checkerboard package. Rut- 


land Fire Clay Co., Rutland, Vt 





gi” di. 20 
1’’ dia. 25c¢ 
14’? dia. 30c 


1 
2 aie 





EACH KIT CONTAINS— 

te sane Printed Balsa sheet, le 

ag | ray ay, Grant. her Pa- i ra 

r, Celluloi heels, Wire m-|2¢ extra. 

oo and Reed, sufficient materials) 904 dis- [Parts rEgtaiog be. Add 
uild a complete ay in each| count in lots of t 

x. 1 model 25c 10c extr: tage. 50 of a size. 


SELLEY MFG. co, mc, Som Seer ieagee Ave. 
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Shaw Quick-Change —_ -Shop. Table 7” x 10’. Mitre 
Gauge, 6” saw furnish (cuts 2” stock) Buff, Chuck, 
Key. A real tool. Send $1.00, bal.C.0.D. Weight 12 lbs. 


Shaw Tool Co., 430 No. Tenth St., Milwaukee, Wis. 
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and 00 gauge, boat models in bottles, tables, 
duck decoys, and original paintings in oil and 
water colors. The club also exhibited at the 
local high school during hobby week. 
Manchester Homeworkshop Club, Man- 
chester, N. H. At the organization meeting, 37 


A. J. Moreau. Later another member joined, 
making 38 charter members in all. By the 
third meeting, the membership had increased 
to 46. 

Alliance Homeworkshop Club, Alliance, 
Nebr. The first activity of the club was to 
stage an exhibition in a store window. A va- 


miniature castle in which a radio set had been 
incorporated. Woodwork, model making, dec- 
orative metal work, painting, and other va- 


the store stopped and carefully examined the 
display. The fact that the local newspaper 
devoted two front-page stories to the club 
has also helped acquaint the residents of Al- 
liance with the objects of the club. 

Billings 
Mont. About sixty toys made by members of 
the club were distributed by the Elks Club, 
and many additional toys were given away 
by individual members of the home workshop 
club. 

Brunswick Homeworkshop Club, Bruns- 
wick, Me. The organization meeting of this 
club, the first to be formed in Maine, was 
held at the Searles Science Building. Twenty 
men were present and became charter mem- 
bers. The second meeting was held in the man- 
ual training room of the local high school. 

Leisure Hour Club, Manitowoc, Wisc. An 
exhibition of work done by members was 
given recently in a store window to call at- 
tention of prospective members to the club’s 
activities. 

Newcastle Homeworkshop Club, Newcastle, 
Calif. By the second meeting, the club had 
grown to eighteen members. As soon as there 
are twenty members, an exhibition will be 
held and the Popular Science Craftwork 
Medal given as a special prize for the best 
piece of handicraft exhibited. Although it is 
one of the youngest clubs in the Guild, en- 
tries will be made in at least three divisions 
of the National Exhibition and Contest. 

Civic Homeworkshop Guild, Fort Wayne, 
Ind. The club has received many compliments 
for its work in making toys for needy chil- 
dren. Although it had only a limited time in 
which to work, the club members took hold 
of the project with such enthusiasm that ap- 
proximately 150 toys were made and painted. 
They were given to the City Mission for dis- 
tribution. 

Tucson Homeworkshop Club, Tucson, Ariz. 
To encourage the club’s membership drive, 
W. O. Watkins, the secretary, presented the 
club with a loving cup. This will go to the 
member who obtains the most members over 
a six-month period. It will become the per- 
manent property of the member who twice 
gets his name engraved on it. . . . Leonard S. 
Raymond recently received two gavels, one 
being made from a piece of spruce window 
sash and a scrap piece of Spanish mahogany, 
the other from cocobolo wood. 

Atlanta Homecraft Club, Atlanta, Ga. Plans 
for an exhibition in a downtown store win- 
dow and a club contest for the Popular 
Science Craftwork Medal are being made. 
The club is also looking for a permanent | 
meeting place. . . . The toy-building program 
gained favorable publicity for the club. Forty- 
five toys were made and distributed through 


Homeworkshop Club, Billings, | 


bition was recently held in a store window. | 
The work included model railroad trains in 0 | 


men attended and listened to an address by | 


riety of projects were shown, among them a | 


rieties of craftwork were represented. By one | 
actual count, 86 out of 120 persons who passed | 
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USTOM BUILT 


MPERIAL 
18-TUBE Kaede 


THs super radio musical instrument was 

engineered by master craftsmen for those 
discriminating and exacting radio enthusiasts, 
who want a finer, more beautiful, more pre- 
cisely built radio. The Imperial 18-tube All 
Wave receiver crystallizes all that is fine and 
new in today’s most advanced conception of 
radio. Scores of new features, many of them 
exclusive, result in brilliant sparkling perform- 
ance heretofore unattainable. 


This exclusive instrument will bring 
in more stations, over greater 

tances with Higher Fidelity than any 
other receiver. It is fully guaranteed 
for years of servicefor foreign re- 
ception—for your satisfaction. The 
FREE Trial offer enables you to try 
this super instrument in your own 
home, for 30 days, without obliga- 
tion. Write or mail coupon. 
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~ ) Imperial Radio Crafters 
» Division Midwest Radio Corp. 
* Dept. 151A, CINCINNATI, OHIO 


Without obligation, send me literature describing the ot 
rial 18-tuberadio. .and details of your30-day F REE Trial f 























































Better Built 
Lower Prices 
















Canoes $45 and up 


Only Boats With 
Full | Longte Spray Rails 


passengers perfectly 
—- at high speeds. 
Catalog also shows snipe sail 
boat complete with sail for 
$185. Two big factories. 
Prompt shipment. 

Write f. "~~ kind of 

te 

boat in Ln Foe ee Very fast utility mocel 
OMPSON BROS. BOAT MFG. Co. .” 


a0 ht Ann -% St. 09 
PESHTIGO, Wis. (either ohece) conte san iy. 






Rowboats $36 and up 











Outboards $42 and up 

















the empty stocking fund of an Atlanta news- 
paper. (Continued on page 93) 













Always mention PoPULAR SCIENCE 
MoNTHLY when answering adver- 
tisements in this magazine. 


‘POPULAR SCIENCE MONTHLY 
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Fargo Homecraft Guild, Fargo, N. D. A 


| class of ten members has been organized to 
take an evening course in metal turning at the 


State Agricultural College. . . . Interest in the 
club’s activities is so great that every meeting 


| since its organization has been well attended. 


The work the club is doing was made bet- 
ter known in the community through an ex- 
hibition given in conjunction with a flower 
show held by the local garden club. 

Saginaw Homecraft Club, Saginaw, Mich. 
Twenty-seven entries are to be made in the 
National Exhibition and Contest. The club 
will be represented in all but two divisions. 

Peekskill Homeworkshop Club, Peekskill, 


| N. Y. The Popular Science Craftwork Medal 


was awarded to Robert Schrott for a canoe 


| of the kayak type. The club exhibition, dur- 


ing which the prize was awarded, was held 


| in the window of a hardware store. Mr. 
| Schrott is planning to send his entry to the 





National Guild Exhibition in Chicago. About 
fifty projects were in the local display ... 
Besides building new toys of its own for dis- 
tribution to needy children, the club recondi- 
tioned a number of toys sent to it for that 
purpose by the Peekskill firemen. 

Homecraft and Modelmakers’ Guild, Rich- 
mond, Va. An average of five new members 
have joined the club at each of the last four 
meetings. Because of the growth in member- 
ship and the increasing activities of the club, 
a monthly paper is now being published, “The 
Chatterbox.” At present it is issued in mim- 
eographed form, but neatly set up with two 
columns to the page and a decorative heading. 
Robert H. Athearn is the publisher of the 
“Chatterbox,” also the editor and printer. 
. . - Most of the 65 toys made to be given 
away by local charitable agencies were turned 
out on a production basis. One member, 
for example, cut all the wheels for the wagons. 
Another cut the rockers for the ducks, an- 


other painted the heads of the horses, and so... 


on. ... Dr. A. O. James, a member of the 
club who was formerly in charge of dental 
instruction at the Medical College of Virginia, 
has helped the other members with many 
hints. He has adapted methods from dental 
practice in making models. He is also cheir- 
man of the committee arranging for the an- 
nual exhibition at which the Popular Science 
Craftwork Medal will be awarded. 

Snoqualmie Homeworkshop Club, Snoqual- 
mie, Wash. Much interest has been aroused 
by a bird house building contest sponsored by 
the club. The exhibits were displayed in three 
store windows. 

Spokane Homeworkshop Club, Spokane, 
Wash. This is the second club to be organ- 
ized in Spokane under the auspices of the 
Guild. Among the twenty members are two 
manual training instructors and one semi- 
professional craftsman. C. W. Talbot, M. D., 
is the president. 

If there is no home workshop club in your 
community and you wish to know the advan- 
tages of starting one with the aid of the 
Guild, fill out the coupon below. 





National Homeworkshop Guild 
c/o Popular Science Monthly 
381 Fourth Avenue, New York, N. Y. 


I am interested in the home workshop club 
idea and wish to know what the National Home- 
workshop Guild will do for me. Please send me 
this information in the large self-addressed and 
stamped envelope I am inclosing. 






























A High Quality 
Back Geared, Screw Cutting 
Metal Working Lathe 


Useo By THOUSANDS OF 


—MANUFACTURING PLANTS 
—MACHINE SHOPS, ALL TYPES 
—U. S$. GOV'T. LABORATORIES 
—AUTO SERVICE SHOPS 
—AUTO ELECTRIC SHOPS 
—HOME WORKSHOPS 
—HOBBYISTS 
| EXPERIMENTERS 
| —INVENTORS 
| —SCHOOL SHOPS 
FEATURES: Lathe 
} turns, faces, bores 
| and does all general 
machining operations 
on cast iron, steel, 
other metals, woods, 
compositions, etc. 
Takes 18” between cen- 
| ters, cuts screw threads 
| 4 to 40 ga inch, has 
| automatic longitudi- 
| 





nal feed to carriage, 
graduated compound 


| rest, micrometer collars on feed screws, 34” hole thru 
| spindle, set-over for taper turning, and reverse for i 
Other bed lengths 314’, 4’, and 417 
| in Bench, Floor, Countershaft, & Motor Drive Types. 
HE ‘‘Workshop”’ Lathe is the greatest value we have 

t is constructed entirely of cast iron 
ears are machine-cut and tested. This 
ul lathe is guaranteed for accurate ma- 


threads and feeds. 


ever offered. 
| and steel—all 
| sturdy, pow 


chine work of all kinds and for servicing armatures, 
valves, pistons, radios and hundreds of other jobs. 
yment 
| today and try this genuine South Bend Lathe for 30 
| days in your shop. Money back if not satisfied. 

If interested in larger lathes ask for Catalog No. 94. 


‘SOUTH BEND LATHE WORKS 


821 E. Madison St. South Bend, Indiana, U. S. A. 


30-DA Y TRIAL. Send your order and down 


ON EASY TERMS 





91x” swing x 3’ bed ‘‘Workshop”’ Bench Lathe with Horizon- 
tal Motor Drive, 4 H. P. reversing motor, and reversing switch 
$24.00 Down, $7.00 a month—I10 months to pay. 












$ 50 ms 
— MONTH 






10 Months to Pay 
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$9400 
— 


SOUTH BEND LATHE WORKS 

821 E. Madison St..South Bendsind., U.S.A. 

Please send me free quotation and illustration 

on the following lathe: 

I cccccestcanmiod Length of Bed......_.._... yee s 

[j Countershaft Drive [ Motor Drive 

My work is 
0) Workshop Lathe Book No. 5-W (free) 
CZ How to Run a Lathe (160 pg.) 25c 


Name 


Address 
City. State 




















You know what sound engineering prac- 
tice has done in production fields. The 
best home shop drills are sticking to this 
same sound practice and that’s the rea- 
son for their success; that’s the reason, 
too, why Jacobs Chucks are used as 
equipment on their tools. They are the 
evidence of the maker's desire to furnish 
the best. 


THE 
JACOBS MFG. CO. 
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HARTFORD, CONN. 


ERE RES 








|You get 






a fast 
clean cut 







KEYSTONE K-61 HOLLOW GROUND COMBINATION SAW 





— when you use the Keystone Home Work- 
shop Saws that DISSTON makes for you. 
They fit your machine, suit your work, stay 
sharp, make good results easy. Cross 
Cut, Rip, Combination; also Hollow Ground 
Smooth-cutting Combination. Diameters: 
6",7", 8", 10", at $1.00, $1.25, $1.40, $1.80; 
Hollow Ground, $2.50, $3.00, $3.60, 
$4.50 up. In Canada, prices slightly higher. 


Ask your dealer for Disston-made 


KEYSTONE 
Frome UW, 


otkshop 
SAWS and TOOLS 


Write us for valuable home workshop aid FREE 
—the “Disston Saw, Tool and File Manual”. 
Henry Disston & Sons, Inc., 410. Tacony, Phila- 





delphia, U.S. A., Canadian Factory: Toronto. 
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1935 MODEL ATLAS 
“UNIT-PLAN” Metal-working Lathe 
designed so units may be added 














1 Here's a lathe that meets 
* every need economically. As your 
shop grows, you can add to it UNIT by 
UNIT until you have a fully equipped, 
back-geared, screw-cutting 
lathe, capable of every kind of 
lathe work—as fine a tool as a 
man could wish for 

This first step has a precision- 
ground bed of heavy ribbed cast 
iron; hollow headstock spindle; 
tailstock; compound rest; driv- | 
ing belts and pulleys, etc. Takes | 
24 in. work between centers and 
has 10 in. swing. 































2nd Step, $54.75 


By adding countershaft assembly you 
get greatly increased power and wider 
speed selection, $49.25. Ideal for all 
small metal jobs and work on radio 
armatures, valves, pistons, ete. The 
next step ($54.75) substitutes different 
Compound Rest and adds the Carriage 
and Rack. This gives longitudinal 
feed entire length of bed without 
changing the Rest 


















-—- ©0068 
FINAL STEP, $87-5° Complete 


Final additions build up, UNIT by UNIT, to this 
complete back-geared, screw-cutting lathe. Cuts 4 to 
72 threads per inch; roe ic reversible feeds; 16 
speeds from 28 to 2.072 R.P.M. 

The ATLAS does WELL any job within its size capaci- 
ty, with highest degree of accuracy and an abundance 
of power. Sold on 2 weeks’ trial, with money-back 
guarantee, Full line of attachments at new low prices. 


ATLAS PRESS COMPANY 
1855 N. Pitcher St., Kalamazoo, Mich. 


ATLAS SALES CO., 
35 E. Wacker Drive c 








FREE Catalog 


Send your new 
FREE catalog of 
ATLAS metal 
lathes. wood 
lathes, drill press- 
es, attachments, 
arbor presses, 


Drill Presses 
$13.95 to $33.45 





NAME 


ADDRESS 














cITY 











Ben 
Sin, Shot Ale R 
ion--Hammer Fire 
«-Hair Tri; r--shoot lead or steel 
BB shot and .177 or .22 pelis and darts, 
Illustrated and described in New’ ‘BB M. 1" 
Free --Write Today --get full details of Sow ome 
ter and New Benjamin cal. .177 
Air Pis: --Free Tonostenlneela | Intro= 
ductory and Trade-in Offers. 


BENJAMIN AIR RIFLE CO. 
625 N. Broadway, St. Louis, Mo. | 


















ONAN A.C. PLANTS furnish the same cur- 
rent as city service Cperate, Radio, Water 
System, Refrigerator, all Appliances. 


SIZES 350 WATTS UP 


Have A.C. Current anywhere. Models $110 and 
up. Easy toinstal!. Available from stock. 

for farms, camps, lake homes, commercial 
purposes—anywhere electricity is ne 


D. W. ONAN & SONS 
314 Royalston Ave., Mi lis, Minn. 
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made from a man’s cast-off tan 
Palm Beach suit. An old felt hat forms the 
foundation for the costly looking headdress 


“Buckskins”’ 


cement the tabs to the sole with rubber ce- 
ment. When the heel is reached, cut off any 
unneeded parts of the upper, and cement the 
sides together. Cement in the tongue, punch 
holes for laces, and apply decorations with 
quick-drying enamel. If a thicker sole is de- 
sired, a second or even third thickness may 
be cemented in place. 

You will find it a great help to wet both 
the rubber and the knife or scissors while 
cutting. 

The “cutting” edges of scalping knives, 
tomahawks, and spears should be trimmed 
to thin edges after the cement has dried. Sil- 
ver or aluminum paint gives a genuine look 
to these harmless weapons. 

Feathered headdresses are usually consid- 
ered difficult or impossible to prepare, but a 
good imitation can be made from the follow- 
ing: the crown of a felt hat, two dozen feath- 
ers, a little quick-setting cement; small pieces 
of leather, oilcloth or silk ribbon; a piece of 
bright-colored flannel, some thread and a 
needle. Pierce the end of each quill with a 
large needle. Place a light coat of cement on 
a quill just below the vanes and bind on a 
neat little bunch of additional fuzz or down. 
Now cut a 2-in. (Continued on page 95) 














HANDLE 
OF PINE 


OUTSIDE 
BLADE 
LAMINATIONS 


INSIDE 











Scalping knife with blade ce- 
mented together from rubber 
J pieces. Silver or aluminum 

— . . . . 
paint gives a metallic finish 








TWELVE-IN-ONE TOOL 


Ajrweave m\\2| one ro08 











FOLDED TO FIT THE POCKET 
Combining 12 tools. 
Accurate, economi- 
cal. Made of German 
Silver, also Brass. 
Weighs 3 ounces. 
Folded_ 6%% inches 
long. Fully extend- 
ed 1 foot. 
CRAFTSMEN, 
ARCHITECTS, 
ENGINEERS, 
MANUAL TRAINING 
SCHOOLS, 
MECHANICS 
and others need it. 


Distributorswanted. 
Send 50c for 
Sample Tool 

HUTCHISON MANUFACTURING CO. 

Nashvilie Tenn. 











We WAV hy R A D 0 
Get stations all over the 
world owes this PO 7. $ 95 
FULShort and Long Wav: 
ao ce re Works on ste long life 
inexpensive dry batteries. OT a toy 
or attachment! Results Guaranteed!! 
ACE Kits include everynecessary pert 
for the entire receiver mounted on 
tractive metal chassis panel. Clear tt whee e 
¢ instructions. Wire it yourself! It’s easy! 
y Gus Te ibe Kit—$1.95 « Two Tube Kit—$2.85 
ALL ELECTRIC 105- 125 volt AC-DC two tube 
ouse current set. Nobatteries needed! 

Mag + may KIT—$3.65 
Kits wired 75c. Tubes 85c ea. Headphones $1.25. 

DER NOW! Send $1 deposit, or postpaid iffull 

remittance. Send for terature 


FREE literature 
LOOK ! {i Large gree color Map ‘of the WORLD, U.S., valuable 
Wave data, etc.!! Send 10c for ‘mailing, NOW! 


ACE RADIO LABORATORIES vect. s-« 4622 w York City, 









_ZA CREEK CHUB'S 
 6\ea NEW BAIT BOOK 


\Tetts How To CATCH 
More & BIGGER FisH 


Chock-full of helpful pointers and 
many fishing facts, this New Bait 
Book describes in_detail how, when, 
" where and why Creek Chub e - to- Nature 

Lures, such as the Famous Pikie Minnow and 
other ‘Creek Chub oy and Flies—not only 
Catch More and Bigger Fish—but also many 
World’s wacerest Beautifully illustrated. It’s 
yours for the asking! 


CREEK | CHUB BAIT COMPANY 
424 Randolph 















tt, ind. 
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INDIANS, 
Hancere, pe A and p~ (hy y Pree = Wonderful Remy to Life” 
models. Easy and inexpensive to make. | furnish all necessary 
material. Send 5c Stamp for Illustrated Catalogue. 


Henry C. Schiercke, Ghent, New York 


22 18" SHIP MODELS. 


Kitincludesallma- 
‘ remo 4 $450 
u ging, fit- 
os "a clear postpaid 
ful yey god 
choice Flying Cloud, Con- 
stitution or Spanish Galleon. 
now. Catalog lic. 


ROY HANCOCK 
323 S. Douglas Ave., Portsmouth, Va. 
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—spsiawieasgaasn 
Build a model like this. 








The Midget Slide Rule 


ual q}2 is. 8 iplids rylein - 
cision. Has Boe. etoe. 
ves 


Binary Heid an 
‘i he pam AY: to Piiminate 
ty fromo 90 degrees. The Engine-divi 






$2.00, — Cc. 0. D.. Money back it 
not eotisfactory. Circulars free 
Rule Co., Stuart, Fla ° 
Slide Rule Makers since 1915 








(Patented 1-17-22) 








NEW ONE HORSEPOWER 


COLUMBIA Super MOTOR 


Onecylinder, twocycle gas motor for midget cars, 
small boats, operating generators, experiment- 
ing, orwherever one yo ge can be used. Has 
detachable aluminum he: oversized easily re- pall 
peeceate bearing. Easy to start, throttle control, 


cooled, battery ignition. ‘Wholesale price 
$17.60 f.0. b. Send stamp for details 


COLUMBIA MOTOR BUILDERS, Dept. 2-A 








SECURITY BUILDING PORTLAND, OREGON 
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| about 5 in. up from 
| where they are at- 





| INDIAN WAR DANCE SHOW 
(Continued from page 94) 


square from the flannel, turn in the top and 
bottom edges, lay on a little cement, and 
roll the flannel around the quill, arranging 


| the lap to come at the back of the feather 
| where it will be unseen in the finished bonnet. 
| Sew the quills to the hat crown 1 in. from 


the edge and 1 in. or less apart. Do not pull 
the thread too tightly. A narrow, decorated 
piece of leather, inner tube, oilcloth, or silk 
ribbon will finish the headdress at this point 

Placethe bonnet on some firm projection and 
run a long thread 
through the quills 
from side to side 


tached to the crown. 









ONE THREAD, 
KNOTTED TO EAC 


BUTTON MOLD = (FRONT) 






OR THIN DISK sty J 
fA 7@: 
PAINTED LEATHER CONCHO%Gaie® 


OR OILCLOTH DECORATION 











How the feathers are individually decorated 
and sewn to the crown of a discarded felt hat 


Draw in this thread until the plumes lie cor- 
rectly. They should fall back smoothly, be 
free to swing easily forward, back, and side- 
wise, but should not stand stiffly straight up 
nor be separate one from another. Having 
settled definitely where each should lie, run 
in a second thread through the same holes 
and tie it to each plume as you go. The 
most striking effects are obtained with either 
goose or turkey feathers of pure white, the 
ends of which have been dipped in black dye 
or India drawing ink. 

Cast-off tan or cream-colored Palm Beach 
suits furnish excellent material for buckskin 
hunting shirts and leggings. They should, 
of course, be considerably oversize for the 
boys who are to wear the costumes. 

Have the boy put on and button the trous- 
ers. Pin in the excess equally over each hip 
and, from hip to ankle, pin in enough material 


to fit the leg rather snugly. Slip off the trous- 


| 





ers and run several lines of stitching along 
the lines indicated by the pins. 

Put on the coat; then turn up the collar 
and cut it off. Bring the front together and 
pin to a comfortable hunting-shirt fit. Leav- 
ing 2 or 3 in. for a fringe, cut away the ex- 
cess. Now grasp the coat by the shoulders 
and lift it up until the upward movement is 
stopped by the lower sides of the armholes. 
Pin the excess again, running a line of pins 
straight out along the arms. Bhe excess ma- 
terial at the back of the neck is converted 
into a fringe later. Take off the coat, stitch 
along the pinned lines, cut away the exces, 
and slash the fringes. Remove all pocke 
and fringe the bottom of the coat and the 
cuffs of the sleeves, shortening as necessary. 

A piece of plank, roug cut to shape, 
serves well as a rifle if in in a fringed 
and decorated case made of material similar 
to that in the suit. 









To those who think 


Learning Music is hard- 


ERHAPS you think that taking 
music lessons is like taking a dose 
of medicine. It isn’t any longer! 

As far as you’re concerned, the old 
days of long practice hours with their 
hard-work exercises, and expensive 
personal teacher fees are over with. 

You have no alibis whatsoever for 
not making your start toward musi- 
cal good times now! 

For, through a method that removes 
the boredom and extravagance from music lessons, 
you can now learn to play your favorite instrument en- 
tirely at home—without a private teacher—in half the 
usual time—at a fraction of the usual cost. 








|U. S. School of 


| need. 


| 
| 





Easy As Can Be 


The lessons come to you by mail from the famous 
Music. They consist of complete 
printed instructions, diagrams, and all the music you 
You’re never in hot water. First you are told 
how a thing is done. Then a picture shows you how, 
then you do it yourself and hear it. No private teacher 
could make it clearer or easier. 

Over 700,000 people learned to play this modern 





pia Er — it omy 
as A-B-C. Forget that 
LEARN TO PLAY | old-fashioned idea that 


you need special “‘tal- 


Piano Violin ent.”’ Just read the list 
— Senaeheee of instruments in the 


panel, decide which one 


Tenor Banjo 
you want to play, and 


Hawaiian Guitar 















case will average 
the same—just a 
few cents a day. 


Send for Our Free 
Book and Demon- 
stration Lesson 


If you really do want to play your favorite instrument, 
fill out and mail the coupon asking for our Free Booklet 
and Free Demonstration Lesson. These explain our won- 
derful method fully and show you how easily and quickly 
you can learn to play at little expense. 1, S$. School of 
Music, 84 Brunswick Bldg., New York City. 

SE Be eee SSS SS SS SSeS SSS ee ee ee 
U. S. SCHOOL OF MUSIC, 

84 Brunswick Bidg., New York City. 

Send me your amazing free book, ‘‘How You Can Master 
Music in Your Own Home,’ with inspiring message by 
Dr. Frank Crane; also Free Demonstration Lesson. This 
does not put mé under any obligation. 


Piano Accordion the U. S. School will do DEOMI” ocececescsccndasnsrsssenscesioceccssesesecessscessionssiesninecstamelcineateheateenann 
Or Any Other the rest. No matter DRAIN cei nissiticesrscviisssercasossiscipatscatvabtiniersnceapnacngalieaee 

Instrument which instrument you Have you 
choose, the cost in each CN ERE TORRONE er AT this Inst? oc. 5. 





OUR RADIATOR 
FOR SAFE SUMMER DRIVING 





WHEN you drain out your anti-freeze, drain 
out the rust, scale and impurities that have 
collected during the winter. Give the radi- 
ator a thorough cleansing with Sani-Flush. 
You can do it yourself. In very few min- 
utes. For very few cents. Absolutely safe. 

Just pour half a can of Sani-Flush in your 
radiator. (Directions on the can.) Run the 
engine. Drain out the dirt that clogs the 
cooling system. Your car will run better. 
You'll save expensive repair bills. 

You'll probably find Sani-Flush in your 
home. Thousands of women use it to keep 
toilet bowls glistening. If it’s not there, 
buy a can from any grocery, drug, or hard- 
ware store—25c. The Hygienic Products 
Co., Canton, Ohio. 


S. 
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KEEPS .. CLEAN 





Accept this Sensational 


10 Day Trial Offer 
FREE —_ coupon for details 


eeee Send , 
No Money # 







Genuine Brand-NEW 
ROYAL 


PORTABLES 


For the first time, you may obtain a genuine, new, 
latest model Royal Portable on 10 days free trial. 


Lowest Prices and Monthly Terms 


Unusual new sales oo places amazing convenience 
of the Royal Portable easily within reach of readers 
of this magazine. Try a Royal Portable at no ex- 
pense to you. Even if you have never typed, you can 
use one instantly. If not pleased in every way, it 
may be returned without question. 

. Royal’s“‘Simple System 
Learn Touch Typing of Touch Typewriting,” 
prepared by expert instructors, will enable you to 
acquire professional typing speed and facility in 
spare time at home. “ Astonishingly quick results.” 


FREE This is Your Opportunity 














| Business and_ Professional Men 
Typing Course} and Women, Students, Teachers, 
. . CARRYING| Parents! Be sure to sign and mail 
CASE included the coupon. This entails no obli- 
included! ation. Remember — Royals are 
in This Offer | the finest of portables — made 
and fully guaranteed by the 
world’s largest organization devoted exclusively to 
the production of typewriters. Smooth, rhythmic 
action of an office typewriter. Will last a lifetime. 
Act at once! Offer not guaranteed after March 30th 
ete 


{ Royal Typewriter Company, Inc., Dept. P S-4 i 
1 2 Park Avenue, New York City ; 
I Please send me complete information concerning I 
j Royal’s special new sales plan on latest modedl 4 
' Royal Portable T a details of 5 
1 10-DAY TRIAL OFFER FREE. r 
ENAME........0.. 00.0 ececeeesee eee ee ees 2 
SIS 6.10) gn.d 6 0a 3 w 6.91.6: 40d ob AO panera ee . ; 
Se 
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FREE BOOK explains 
thril- with Microscope 








Stinging hairs 
on nettle leaf 


425 
POWER 
$18.50 


Microscopy is easy to learn with the simplified 
Wollensak, yet the thrill never ceases. If you enjoy the 
marvelous glories of Nature's miracles, write for book, 
‘Revealing Nature's Wonders’’—mailed free. 

Start making a slide library. With any camera the 
Wollensak makes photomicrographs that you can ex- 
hibit with pride. Both easy and inexpensive. Just try it! 

The principal outlay is for the microscope, so get a 
good one. Wollensaks are all made by lens specialists. 
md $18.50 buys one magnifying 100 to 425 diameters. 

For 110 to 235 diameters, $15.50—70 to 150 diameters, 


WOLLENSAK OPTICAL COMPANY, 676 Hudson Avenue, Rochester, New York 


Wollensak sss 


MICROSCOPES 
BINOCULARS 
CAMERAS and SUPPLIES 
BIG BARGAIN BOOK 


Offers Tremendous Savings on Cameras, Lenses and 


s 
other apparatus. Still and Movie. All listed and | 


$12.50—100 diameters, $5.00. Set for 
slide-making at home, $3.50. At dealers, 
or direct postpaid, or C. O. D. 


Money-back guarantee. 


FREE BOOK—‘‘Revealing Nature’s Wonders’’ 
“Ba . xplains thrills with microscope, shows various 
models. Write for your copy—today. 









illustrated in our new, big, complete Bargain Book 
for 1935. Also Binoculars and Weather Instruments 
at equally sensational savings. Write for your copy 
of this FREE book today. 

CENTRAL CAMERA CO., Est. 1399 


Dept. PS-4 J, 230 S$. Wabash Ave., Chicago. 
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= Wet- Pruf 


ADHESIVE TAPE 


Snow white—100% wate: proof—soft kid-tike 


finish—resist? soiling—weshes clean—non- 


raveling. Wet-Pruf cosis no more than ordi- 








All regular sizes. 


nary adhesive. 





STAMPS AND COINS 
UNDER THE MICROSCOPE 


(Continued from page 43) 





all of the acid is neutralized by ammonia va- 
por, make the opening of the ammonia-bot- 
tle nozzle larger than that of the acid-bottle 
nozzle; draw out the nozzle of the acid bot- 
tle to a fine point, with an opening not much 
larger than a hair. 


F YOU are a coin collector, you will find 
a microscope convenient for deciphering 
dates and other inscriptions on badly worn 
coins, for identifying and comparing mint 
marks, for detecting irregularities that might 
affect the value of the specimen, and for de- 
termining whether the mint bloom is perfect 
or whether there is evidence of tarnishing 
and scratching. In extreme cases, it might 
even be desirable to polish the surface of a 
badly worn coin, to etch it very lightly with 
nitric acid or other standard etching solu- 
tion, and then to use a microscope for de- 
ciphering the inscription by noting the crys- 
talline arrangement of the metal. 

If you are not a coin collector, but just a 
modern explorer who pokes into all manner 
of strange places with a microscope, you will 
find a coin to be a mine of interest. The 
quantity of grime an ordinary dime or quar- 
ter can collect is astonishing. Lurking in the 
corners of raised letters and numerals you 
generally will find an amazing amount of dust, 
no doubt teeming with millions of bacteria. 
You can see how money can carry disease. 

At a magnification of fifty or 100 diameters 
you can study the tool marks made by the 
engraver when he cut the die. Compare such 
marks on several coins of the same denom- 
ination and type, and you will find a sur- 
prising variation. Even the shapes and sizes 
of letters and figures vary considerably. A 
coin under a binocular microscope suggests 
a relief map of: hilly country. The familiar 
eagle’s head of a half dollar becomes a moun- 
tain range; the plain below it is studded with 
thirteen star-shaped peaks. 

As you look at coin after coin, you will 
be struck with the fact that, clinging to 
nearly every one, are bits of cloth fibers, crys- 
tal-like pieces of dust, and all manner of 
other materials. An ingenious microscopist 
could, by identifying such material, deter- 
mine with fair accuracy something of the 
history of the coin’s travels. A piece of 
money found in the pocket of a robbery sus- 
pect might reveal without a doubt that it 
had at one time been at the scene of the 
crime. 

Stamps are, if anything, easier than coins 
to inspect with a microscope, because they 
generally can be treated as transparent ob- 
jects, a strong beam of light being directed 
through them from the substage mirror. Of 
course, they can be examined also as opaque 
objects. 


| pe at the one-cent stamp you purchased 
with that penny, and you will find that 
it is not the uniform, steel-engraved picture 
of Yosemite Falls or Benjamin Franklin or 
George Washington you thought it to be. 
Each apparently solid line will be revealed 
as a series of ink splotches discoloring only 
the tops of the fibers that make up the pa- 
per. The power of the microscope to sep- 
arate closely spaced lines which, to your eyes, 
look solid, is strikingly shown. Increase the 
magnification, and you can determine the 
form of separate fibers in the paper, par- 
ticularly along the edges, where the stamp 
has been torn from others like it. If you are 
familiar with common fibers, such as those 
of cotton, wood, linen and silk, you will be 
able to identify the material from which the 
paper was made. By boiling the stamp in a 
sodium hydroxide solution, to remove the fill- 
er, you can sep- (Continued from page 97) 
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you can 
ride a 
genuine 
Mead bicycle 30 days 
without ‘‘buying for 
eeps.”” Return it at 
our expense if not sat- 
isfied. Write quick 
for FREE color Cata- 
log, marvelous new 
te special offers. 
SAVE 1/3 _ buying 
direct from MEAD! 


$19.95 


ry Had 8 Gentinal bike only 
$19.95—Rangers a few 
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dollars more. erica’s 
finest quality bicycles at 
rock-bottom prices. 


Rider Agents Wanted 


Ride and exhibit sample of our new Balloon- 
Tire RANGER, and make money. Oppor- 
tunity of lifetime. Special Offers on our 
entire line of quality, bicycles—if youhurry! 


Tires. no — ~ 
seOne- Half on lamps, wheels, 
Tires,;<." equipment. Drop usa postal. 


Mead (312 comany 












Great new ——. Catalog 
sent FREE. f 





RADIOS 
LEADING 
CATALOG 


Send for the new 1935 AL- 
LIED Catalog—devoted exclu- 
sively to Radio. Over 100 pages 

packed with new Set-Building 
Kits. Also the latest Dual Wave, 


All-Wave, Short Wave and Broad- 
cast sets, Sound Systems, all radio 
replacement parts, etc.—at lowest 
prices. Write for our FREE Cat- 
alog. Address Dept. C, 833 W. 
Jackson Blvd., Chicago, Ill. 


Allied gata 


833 W. JACKSON BLVD... CHICAGO, 








Always mention PoPuULAR SCIENCE 
MOoNTHLY when answering adver- 
tisements in this magazine. 


HIGH POWERED TELESCOPE 


Geneins Brownscope 1 ultiple Lens Long Ra: 
scope. This giant telescope is excellent for —_. 
ing distant objec Yar moon, stars, etc. 

5 sections. png = long. Finelens- 
es, Brass bound. = 1.69 post- —_ 
paid. C.0.D. 24c e 

























>» items of interest to the amateur experimenter. 
SPECIAL 30 DAY OFFER for those who send immediately 


J. H. WINN MFG. CO., Dept. 104, 124 W. 23 St., New York 
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STAMPS AND COINS 
UNDER THE MICROSCOPE 


(Continued from page 96) 


arate the fibers for better inspection. Be- 


| cause this process destroys the stamp, use a 


canceled one. Try the same method with ni- 


| tric acid instead of sodium hydroxide. 


To the true stamp collector, each tiny line 
in a stamp has a meaning. By studying such 


| lines, he can tell much about the history of 
| the stamp—when it was printed and what 


mistakes were made and corrected during the 
manufacture of the plate used in printing it. 
Although such details as evidence of double, 
triple or short transfers, recuts, cracked 
plates, and double impressions, frequently are 
rendered sufficiently visible by a hand lens, 
a microscope magnifying up to fifty diameters 
will be found more convenient and positive. 


AN example of the tiny details for 


S 
| A which collectors are ever on the watch, 


consider the 1917-19 issue of two-cent and 
three-cent United States stamps. On the 
toga draping the shoulders of the figure, near 
the bottom of the oval, is a button. In some 
of the buttons are five vertical lines, the tops 
and bottoms of the first and second, and 
fourth and fifth lines being connected, so 
that the pattern looks like the numerals ozo. 
In other buttons, the lines are not connected. 
On some three-cent stamps of this series the 
middle line in the button consists of two 
short dashes with a dot between; in other 
buttons the middle line passes through a dot, 


| and the two lines on either side are made up 





L 


of pairs of short dashes. These tiny details, 
revealed clearly by the microscope, determine 
the classification of the stamp in question. 

Doubtless the ingenious stamp collector 
can find many other ways of using a micro- 
scope in his hobby. Perhaps he will find it de- 
sirable to measure the size of perforations 
with the aid of a micrometer eyepiece. The 
miscroscope may be of value in deciphering 
obscure cancellation marks, or in reading in- 
scriptions under them. When highly magni- 
fied, a section of a stamp design, normally 
made invisible by the cancellation ink, takes 
on an entirely different appearance. Without 
difficulty, the engraved pattern of the stamp 
can, in most cases, be distinguished from the 
overprinted cancellation. 

On the whole, this new form of entertain- 
ment with the microscope, will provide you 
with many an hour of enjoyment. 


METEORITES MAY COME 
FROM OUR SOLAR SYSTEM 


Dim meteorites originate within our own 
solar system, or are they wanderers from 
outer space? New light is thrown on this 
controversial question by S. K. Roy, assist- 
ant curator of geology of the Field Museum 
of Natural History. He calculated the age 
of twenty-three meteorites,—that is, the time 
elapsed since they solidified—from a study 
of the radioactive substances they conta:ned. 
None of them yielded values exceeding 3,- 
000,000 years, which is a commonly accepted 
figure for the approximate age of the earth 
itself. The new evidence thus confirms the 
possibility that meteorites are disintegrated 
particles of our own highly-organized solar 
system. 


CENTRAL AMERICAN PEAK 
VANISHES IN TEMBLOR 


CRUMBLING in a cloud of dust, a whole 
mountain in Honduras disappeared during 
recent earthquakes. Witnesses reported that 
the peak, Monte Cerro Azul, sank from sight 
with a tremendous roar, heard for miles. 


Surface Grinding 


Presses, Boring, 
and a full line of accessories 


line of 1935 I 


plete directions. 


Devt. B435 


7 Tools In One! 


Mortising, Routing, Drilling, Carv- 
ing, Sanding, Shaping, and 


HIS remarkable new “Detta” Bench Type Drill 

Press is really seven tools in one! These are the major 
operations you can perform efficiently on this amazing 
7-in-one motor-driven tool which is built to stand up under 
heavy production work—yet is priced so low as to be within 
the reach of every home workshop owner. A brand new 
“Delta” model, a quality tool throughout—with numerous 
interesting features. For full details mail coupon TODAY! 


A Complete Line of Motor- Driven 
WOODWORKING TOOLS! 


“Delta” Woodworking Units are convenient, portable, and com- 
‘All are available in a large variety of combinations and at 


pact. 
Lorn to fit all needs. The “Delta” line includes: Jointers, Band 
ws, Scroll Saws, Circular Saws, oodturning Lathes, Drill 


Routing, Sanding, and Mortising Attachments— 


FREE CATALOG 


Crowded with photographs and information about the new 
Yelta tools. Mail coupon and enclose only 10 
cents at same time for Book of Practical Delta Projects, 32 
pages of new and novel things to make with many blue prints, 
working drawings, photographs and illustrations—and com- 


DELTA MANUFACTURING CO., 3775 N. Holton Street 
Milwaukee, Wis. 











DELTA MFG. CO., 3775 N. Holton Street, 
Dept. B4365 Milwaukee, Wisconsin 
I enclose 10¢ (stamps or coin) 





for which please send 
me one copy of ‘‘Practical Delta Projects.’’ Also place me 
on your mailing list to receive 1935 Delta catalog of quality 
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motor-driven woodworking tools. 
NS NA FO oe ee ORL RS Me ae I itithncceavac 
Address... City. ..State 
(0 Check here if you are a Delta user now. 
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same high quality laboratory 
supplies we furnish schools 
and colleges—-AT OUR 
SCHOOL PRICES. 


Send 10c (deductible from 
first order) for new 32-page 


catalog listing more than 
1,500 items of chemicals, 
apparatus, glassware, micro- 





scopes, books and accessories. 


Source of Scientific Supplies for schools and colleges 
N.Y. Biological Supply Co., Box 10—i 1! E.22ndSt.,N.Y. 








‘or all standard amateur micro- 

scopes in both regular and supplementary 

. Substituted for or slip; over pres: 

ent objective, serve to increase ifica- 

tion and reso TRO- 

DU RYO —to ownersof Wollensak 

100 power microscope. We will ship on pre 

Z Bt approval No. 246set, consistin, of three 

ULTRALENS supplementary objectives of 200, 400, 

m ane r ethen ter § ie trial ane return or 
rem chase price of $2.00.Send for jective, Microscope a 

Exp Unentere’ Bulletin PS- 


FLEEGOR LABORATORIES.MILTON.PA. 


TYPEWRITER. 
BARGAING#® 


HOME TYPING 
COURSE 





BRAND NEW 
MODEL No.5 


REMINGTON PORTABLE 


@ A brand new Remington for only 10c a or. An 
easy, practical Home Typing Course FREE. With it 
anyone quickly becomes expert on this machine...the 
most rugged, dependable portable made. Not used or 
rebuilt. Standard 4-row Esyboard. Standard width 
carriage. Margin release on keyboard. Back spacer. 
Automatic ribbon reverse. Every essential feature o 
big office typewriters. Carrying Case FREE. Try it 
for 10 days without risking a cent. If you don’t agree 
it is the finest portable at any price, return it at our 
expense. Don’t delay. Without obligation, write now. 





Always mention PopuLAaR SCIENCE 
MOoNTHLY when answering adver- 


tisements in this magazine, 


















A microscopic 
battle. Didininm 
making attack on 
Paramecium. 


Left—New Gem, with 
most precise optics in 
its price class. 


Seeing Wonderland 
Through Fine Lenses 


With Bausch & Lomb amateur microscopes, you 
can see more detail. Magnifications mean noth- 
ing without the detail (resolving power) made 
possible only by precision optics. 

New Gem—Magnifies 75 to 172 diameters; to 
300 diameters with extra lens ($2.50 more). In 
walnut case, with 20,000-word book, $14.50. 


Model R—Finest amateur optical system made. 
Magnifies 75 to 300 diameters. With walnut 
case and 455-page book, 350 illustrations’ (book 
alone $7.50)—all for $21.00. 

&& Interesting Literature Free. Want it? 


BAUSCH & LOMB OPTICAL COMPANY 














Remington Rand Inc., Dept. 153-4, Buffalo, N. Y. 





103 Lomb Park, Rochester, N. Y. 


BAUSCH € LOMB 




































































































































ecrets of Success 


ORIES THAT WILL HELP YOU GET AHEA 


















Amazingly Easy 
Way to Get Into 
ELECTRICITY 


I’PLL FINANCE YOUR 
TRAINING 


Don’t spend your life never sure of a job. Now... 
and forever ... say good-bye to lay-offs.and uncer- 
tainty. Let me teach you how to prepare for 
positions that lead to salaries of fs and up 
a week in Electricity—NOT by correspondence, 
but by an amazing way we teach right here in the 
great Coyne Shops that makes you a practical 
electrician in 90 days! Getting into Electricity is 
easier than you imagine for right now I am making 
an offer no other school ever dared to make. I'll 
finance your training—you can pay me back in 
easy monthly payments—starting 60 days after 
your 12 weeks’ training period. 


LEARN BY DOING—IN 90 DAYS 
BY ACTUAL WORK—in the Great Coyne Shops 


I don’t care if you don’t know an armature from an air 
brake—I don't expect you to! It makes no difference! 
Don't let lack of money stop you. Most of the men at 
Coyne have no more money than you have. That's why 
I have worked out my astonishing offers. Mail coupon 
below for all the facts. 


MANY EARN WHILE LEARNING 


Many of my students work part time to earn a good part 
of their living expenses. When you graduate I'll give 
you lifetime employment service. And, in 12 brief 
weeks, in the great roaring shops of Coyne, I train 
you as you never dreamed you could be trained . . . on 
one of the greatest outlays of electrical apparatus ever 
assembied . . real dynamos, engines, power plants, autos, 
switchboards, transmitting stations . . everything from 
door bells to farm power and lighting . . full sized . . in 
full operation. 


ELECTRIC REFRIGERATION 
AIR CONDITIONING 


Right now I amincluding my big new Electrical Refrigera- 
tion.and Air Conditioning Course without extra cost so 
that your training will be complete and you can get 
into this marvelous, rapidly expanding field. 


GET THE FACTS Coyne is your one great 


au : chance to get into Elec- 
tricity. I'll finance your Tuition and then give you over a 
year to pay me back. You can get your Complete Training 
and your first easy payment won't start until 60 days after 
your requi 12 weeks Training period is over. This school 
is 35 years old-—Coyne training is tested—proved beyond 
all doubt—endorsed by many large electrical concerns. 
You can find out everything absolutely free. Simply mail 
the coupon and let me send you the big, free Coyne book 
of 150 photographs. .. facts... jobs... salaries . . . oppor- 
tunities. Tells you how many earn expenses while train- 
ing and how we assist our graduatesin the field. No obliga- 
tion to you. So act at once. Just mail coupon. 


* | Send for my big book 
ig ree containing 150 photo- 

® graphs telling the com- 

plete story—absolutely FREE. H. C. LEWIS, President 


COYNE ELECTRICAL SCHOOL 


S00 S. PAULINA ST., Dept. 45-73, CHICAGO, ILL. 

ag Age pre egy tert Sn ae erg eer ete gy | 
COYNE ELECTRICAL SCHOOL 

§ 500 S. Paulina Street, Dent. 45-73, Chicago, Hlinois . 

§ Dear Mr. Lewis: Without. ace send me your § 

big, free catalog and all details of Employment Service, g 
etails on your Refrigeration and Air 


p38 well as all \ir 5 
ondinonas Course, and how many “earn while 

8 learning.” Also about your “PAY AFTER GRADUA- ! 
8 TION” offer. ; 
f 

5 NGME .. ceccccccccccccccs PTYTTTTETILI TTT TTT 1 
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CAMERAS AND DOGS 
(ci New is one of the older parts 


of New York to which its earlier 

residents have clung without much 
change. Children, grandchildren and great- 
grandchildren of some of Chelsea’s origi- 
nal families still are neighbors. And as 
homes have passed from generation to 
generation, with them have been handed 
down antiques and priceless old furniture. 

Since childhood, Ruth Cushman has 
always loved the old things in her father’s 
house and in the homes of old family 
friends. It was quite natural that later, 
when she had found a mild amateur in- 
terest in photography, she should want to 
capture the beauty of these household 
treasures through the lens of her camera. 

Some of her pictures were only fair; 
others surprisingly good, enough so that 
Miss Cushman determined to go further 
with her hobby. In her experimentation 
with photographic composition, she oc- 
casionally dragooned the family cat or 
dog as models when the animals 
could be induced to hold a pose long 
enough. And that started her toward 
the specialization of her hobby—animal 
photography. 

It was not until a few months ago, 
however, that Miss Cushman decided to 
improve her technique with professional 
instruction. Wanting to devote as much 
daylight to practical work as possible she 
enrolled for a home study photographic 
course which could be followed in the 
evening. 

Part of the course taught the student 
to be on the lookout for new and unusual 
subjects, a point which is rather important 
in this story. It so happened that one 
afternoon late last Fall, Miss Cushman 
was sauntering along Fifth Avenue, in 
front of the New York Public Library 
with an eye out for something to photo- 
graph when that something walked right 
past her—a dog. Not the type of dog 
that would ever be benched by any kennel 
club. If you tried to guess his ancestry, 
you would be as much at a loss as anyone 
else in designating the breed. Just a dog, 
but with a personality that shone through 
a clouded past. On his back was a blanket. 
On the blanket, an appeal from the Hu- 
mane Society. 

Here was a subject and Ruth Cushman 
swung her camera into action. Interested, 
a representative of the Society accompa- 
nying the dog, asked her to take two 
more negatives in special poses. Though 
made hastily and under adverse traffic 
conditions, all three prints proved ex- 
ceptionally fine. 

Much pleased, the Society suggested 
that Miss Cushman call on three of its 
friends—a veterinarian specializing in dog 
dentistry, a dog-walking service and a 
canine catering service. (Yes, they have 
them in New York and incidentally they 
are all doing remarkably well!) Equally 





EARN MONEY 


STRINGING 
ae wt Ss 


STRINGING TENNIS 
RACKETS PAYS... 


* Tennis 
Restring- 
Equip- 
t. 





work—we 
ennis play- 

ers new strings in their 
rackets two or three times a year 
—every stringing means pro/i! 
for you. Just see how easy it is to 
get in this business. Costs prac- 
tically nothing to start... . Get 
started without delay. 





THOMPSON MFG. CO., CiED Packers Ave., Chicago 
**COURT-TESTED’’ Tennis Strings 


Makers of TOMGUT 





Yes sir, out of a real 
squirrel! Also make 
ash-trays, book- 


spare 
Free book tells how. 









B. 8. Degree in 2 years. World fa- 
mous for technical 2-year courses in 
Civil, Electrical, Mechanical, Chemi- 
cal, Radio, Architectural, Aeronauti- 
cal Engineering ; Business Administra- 
tion and Accounting. Equivalent in technical hours to 4-year 
course. Those who lack high school may make up work. Low 
tuition. Low living costs. Located in picturesque hill and 
lake region. Students from every state and many foreign 
countries. 51st year. Enter Sept., Jan., March and June. 
Write for catalog. 


545 College Ave., Angola, Ind. 
















E A RAILWAY 
TRAFFIC INSPECTOR 


This Can Easily Be Your “Big Opportunity 
TRAINED MEN-—19 to 50—are constantly in de- 
mand by Railway and Bus Companies for Passenger 

‘c Inspection work. r short, home-study 
course quickly qualifies you fora position at up to 
$140 per month, plus expenses, to start. For 16 

secu jons 


——— ™ experience. Free Booklet describes our recor: 
-  @ ~* STANDARD BUSINESS TRAINING INSTITUTE 
. 304 Buffalo, N. Y. 









REAL JOBS OPEN 
F 


er Trained Auto Mechanics 
Step into Big Pay. Earn $35 to $75 a week. I 
train you in only 8 weeks at largest schools of kind 
in world. New practical shop plan. Learn with 
real tools .. . on real equipment. Write 
today for Big Free Opportunity Book 
and Special Low Tuition Offer. Ad- 
dress school nearest you. . 
cSWEENY SCHOOLS, Dept. 6-16, 
Cleveland, 0., or Kansas City, Mo. 















This may be your 


BIG OPPORTUNITY 


Become an expert PHOTOGRAPHER. 
Growing demand for trained men and wom- 
en. Wonderful money-making opportuni- 
ties. Lifetime career. Learn quickly. COM- 
MERCIAL, NEWS, PORTRAIT or MOTION 
PICTURE PHOTOGRAPHY. Personal at- 
tendance or Home Study courses. 25th 
year. Free Booklet. 


New York Institute of 
10 West 33rd St., (Dept. 5S) New York 


et, 


PHOTOGRAPHY 








Always mention PopuLAarR SCIENCE 
MoNTHLY when answering adver- 
tisements in this magazine. 


POPULAR SCIENCE MONTHLY 
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idgework, 

etc., for Dentists. Easy 
practical way to learn me- 
chanical dentistry at home in 
spare time. Full equipment 
of tools and materials includ- 
ed with course FREE. Low 
tuition. Easy terms. Write 
for FREE BOOK about this 
money making profession that 
is not affected by machine 
age. 


School of Mechanical Dentistry 
Philadelphia 


McCarrie 
207 N. Broad St. Dept. 620 » Pa. 








RADIO ENGINEERING 


RCA Institutes offers an intensive course of high standard 
embracing all phases of Radio. Practical training with 
modern equipment at New York and Chicago schools, 
Also specialized courses and Home Study Courses 
under ‘‘No obligation’’ plan. Illustrated 
catalog on request. 
RCA INSTITUTES, INC. 

Dept. PM-35, 75 Varick St., New York 

. 1154 Merchandise Mart, Chicago 
Recognized Standard in Radio Instruction Since 1909 











High School 
Course in 






pleted. Send for Free Bulletin TODAY. No obligation. 
American School, Dept.H-446, Drexel at 58th,Chicago 
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Pro $l - LEARN TO ORIGINATE! 


RAYE BURNS will teach you HOW to CREATE 
ORIGINAL CARTOONS at home that you can 


SELL! Course has 26 lessons and 600 illustrations. 2% 
Send name and address for free details. Onty---- 
RAYE BURNS SCHOOL, Dept. S-X, Box 2194, Cleveland, Ohio 


PREPARE QUICKLY AT HOME IN SPARE TIME 


Get a Goop Jos in AVIATION 


Aviation is growing fast. Ambitious men are getting good 
jobs with real futures. Practical, up-to-date home training 
gives you ground work you need to get and keep a job in this 
fascinating new industry. Many graduates have good jobs on 
ground —= alr. Get facts tet te ne 4 ons wnat oS an 
done for others. rite for big 5 book. No obligation. 
Dept. 925D, (115 









Address Aviation Institute of U.S.A., 
Connecticut Ave., Washington, D. C. 
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string, and directions 
Easy to restring racquets—better than new. Saves real money. 
Send for this professional today. Good pi made re- 
. 37 ft. string. Colors Purple, 










outfit 

tringing oth layers’ ts 

Green, fled or White—alsoScariet and Black Spiral—with con- 
i d easy d Money 








’ trasting silk trim, awis, il 
back tee 


M Send check or Money Order $1.65 which 
MONEY § includes Postage and Insurance. Sent 








Secrets of Success 


as well pleased.as the Humane Society, 
these three in turn recommended her to 
other new contacts. 

Already a demand has been built up for 
her work . . . and, as this is written, she 
has been at it just four months! Un- 
usual, yes. But there is nothing miracu- 
lous about the rapid strides Miss Cushman 
has made. A real interest, plus real de- 
termination, and intelligent planning have 
given this girl a start. Have you these 
qualities? 


ee 


TAXIDERMY FOR 
FUN AND PROFIT 


UNTING was Carl Anderson’s rec- 

reation. Whenever opportunity and 
North Dakota game laws permitted, you’d 
find him in the field with a rifle or shot- 
gun. The only flaw was that he couldn’t 
preserve some of the fine specimens he 
had shot. 

Taxidermy then was no more than just 
a word to Carl. He knew nothing about 
it nor did anybody else in the neighbor- 
hood of the Anderson farm. But he could 
find out, and did. In one of the many 
magazines on the Anderson living room 
table, Carl found the advertisement of a 
home study course on mounting birds and 
animals, and decided to enroll. 

Carl laughs now at some of his first 
fumbling efforts but as his skill increased 
with practice, friends began bringing him 
work. Now and then he would do an 
eagle, owl or prairie chicken. Occasionally 
he would have a coyote pelt or dog skin 
to be made into a rug. Once in a while 
the local zoo had a wild animal to be pre- 
served. For three years he plugged away 
at it simply as a hobby. 

In 1931 the State Game Department 
opened the season on deer along fhe 
Missouri River, sixty miles south, and 
hunters swarmed in from all over. Many 
of them came by automobile on the high- 
way which ran past the Anderson farm 
and Carl, sensing the opportunity to turn 
his hobby into something more than just 
a pastime, hung out his shingle as a 
taxidermist. In addition, he ran a small 
notice in the local newspaper. 

Within a few weeks, he had enough 
work to keep him busy all winter—heads 
to be mounted and hides to be tanned. 
Today he has preserved fifty-five deer 
heads besides many smaller game and bird 
specimens. A recent commission was from 
the zoo which decided to cut down the 
number of African lions in its cages. Four 
of the animals have been made into rugs 
and a majestic old male has been mounted 
whole as a mascot for the Lions Club. 

Friends often suggest that Carl move in 
to town but he always says “No. There 
is no expense here and farming, after all, 
is my real occupation. Together with my 
hobby I can make a comfortable living. 
Besides, anyone who works with taxidermy 
should have constant contact with nature 
and wild life in order to give the meunted 
specimens the natural expression that only 
close observation of the live subjects can 
teach.”=-C.E.P., Minot, N. D. 











TOO & C. O. D.., if desired, 15c extra. 
PRO TENNIS STRING CO., Dept.R-7, N.Y. 
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to MAKE 
MORE MONEY 









Set Servicing 
Spare time set serv- 
ici pays many 
N.R.I. men $200 to 
$1,000 a year. Full 
time men make as 
much as $40, $60, 
$75 a week. 





Broadcasting 
Stations 
Employ managers, 
engineers, operators. 
installation and 
maintenance men 
for jobs paying up 
to $5,000 a year. 





Loud Speakers 


Installation and 
service work is an- 
other growing, 
money-making field 
for trained Radio 
men. 











MAIL ot 
Now/ 


National Radio 
Dept. 5DP3 
Washington, D. 


NAME 


ADDRESS.... 


J. E. SMITH, President 


Dear Mr. Smith: Without obligat- 
"me, book about 
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[li train you Quickly 
For Good Spare Time 
and Full Time Jobs 





















Why slave your life away in a no- 
future job? Why skimp, why scrape 
trying to pay your bills? I'll train 
you quickly for a field with a future 







—RADIO. $40, $60, $75 a week— 
that’s what many Radio Experts 
make. $5, $15 a week extra 





is what many make in spare time 
while learning. My free book tells 
you about Radio’s spare time and 
full time opnortunities—about my 
tested training—about my students 
and graduates—what they are coing 
and making. Get this free book 


Vll Train You for Jobs 
Like These 


Spare time and full time Radio 
Servicing, Installing, Operating, 
Servicing Broadcast, Aviation Radio, 
Commercial, Ship and _ Television 
stations, and a Kadio service busi- 
ness of your ‘own. I'll train you for 
these and other good jobs in the 
manufacture, sale and service of 
Radio, Loud Speaker, and 
vision apparatus. My FREE 
tells you about the many money- 
making opportunities in Radio. Wm. 








































Spartivent, 93 Broadway, Newark, 
N. J., made $6,000 in 2 depression 
years. Bernard Costa, 150 Franklin 


Street, Brooklyn, N. Y., makes $50 
to $75 a week. 


Many Radio Experts Make 
$40, $60, $75 a Week 


I'll train you quickly and inex- 
pensively right in your own home 
and in your spare time. My practical 


50-50 method of training makes 
learning at home easy, fascinating, 
practical and rapid. Many of my 


successful graduates didn’t even fin- 
ish grade school. 


Many Make $5,$10,$15a Week 
Extra in Spare Time While 
Learning 
My Course is famous as ‘‘the one 
that pays for itself."’ The day you 
enroll I start sending you Extra Money 
Job Sheets which quickly show you 
how to do Radio repair jobs common 
in every neighborhood. Edw. H. Faw- 
cett, Ladner, B. C., Canada, writes 
that he averages $500 a year extra in 
spare time. W. L. Gibbs, 1520 Oak- 
wood Ave., Richmond, Va., averages 
about $50 a month in spare time. 


Find Out What Radio 
Offers You 
Act today. Mail the coupon. Any 
ambitious fellow over 15 can get a 
free copy of my book. It tells about 
Radio’s opportunities — about my 
Money Back Agreement—shows you 
what graduates are doing ana mak- 
ing. No obligation. Mail coupon now. 
J. E. SMITH, Pres. 
National Radio Institute 
Dept. SDP3 


Washington, D. C. 
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DIESEL POWER 


A COMING AMERICAN INDUSTRY 


The internal-com- 
bustion engine 
represents man’s 
supreme triumph 
of machine power. 
Diesel engineers are in great demand. Many 
are acquiring necessary knowledge through 
spare-time study of this modern I. C. S. Course 
on Diesel engines. Free booklet! 


ELECTRICAL ENGINEERING 


—A Great Industry with a 


Great Future 


The new I. C. S. Course in Elec- 
trical Engineering covers this 
fascinating field thoroughly. If 
you are just starting or are on 
the way to a real paying posi- 
tion in this industry, t course brings the 
knowledge necessary for KB y 


MECHANICAL ENGINEERING 


—A Field with a Future 


This I. C.S. Course has meant 
advancement to hundreds of 
ambitious mechanics, drafts- 
men, blacksmiths, foundrymen, 
patternmckers, apprentices, 
and mechanical engineers. You, 
too, will find that enrolling for 
an I. C. S. Course is an invest- 
ment in a Bigger Future. Use 
the couponl 


AUTOMOBILE EXPERTS 


are always in demand 


The rapid progress in manufac- 

ture and service of the modern i 

automobile brings new oppor- 

tunities to thousands of ambi- 
\Ce 











tious and forward-looking men. 
There’s always a demand for 
trained men. The new I. C. 5. 
Automobile Course will make 
you a trained man! The time 
to act is now. Use the coupon. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 





BOX 7637-H, SCRANTON, PENNA. 
Without obligation, send me full informa. 
tion on the subject checked below: 

CO Diesel Power as Automobile Course 
C] Electrical En sae 


CJ Mechanical Engineering 
Architecture Hi Drafting CAccounting . 
Good Englis 


Concrete Construction i. 


Reading Shop Blueprints Salesmanship 





Civil Engineering L) Advertising 

Gas Engine Operating (/)Show Card” Lettering 
adio LJ Civil Service 

Refrigeration (J) High School Subjects 

Chemistry (] Air Conditioning 

pioneer Engineering A xvetn and Patenting 

Poultry Farming Aviation Engines 





Name Age 
Address__ 

























are the Type of Pilots 
and Mechanics Demanded 


in AVIATION (|: 


Lincoln-trained men enjoy the advantage 
of iy oe the creates acuity eney PayJobs 
recognizes their ability. ur employment 
department lists many graduates who have ae Se 
obtained good jobs among prominent con- aeieed ees 
cerns in aviation. stant! Peale 

No guess-work about your getting proper with Ae san 
training at LINCOLN. Only modern, high  ¢ion j a ees 
class training planes with Department of ith « view to 
Commerce approval are used. Training giren placi ce Sects m4 
for Government license as Transport, pacer ens grime 
Limited Commercial, Private or Amateur ony 
Pilot. Ground and mechanics school with het brisht 
experienced instructors qualify you as Master for a oo 
Airplane and Engine Mechanic. 24 years’ pe Mon ope oe 
experience as successful mechanics trade Write t wre ; 
school ;14 years’ successfully teaching aviation. ear catte rot 


Lincoln peetene & Flying School 
212E Aircraft B Lincoin, Neb. 





100 





IF ONE DOOR IS CLOSED, 
TRY ANOTHER 


TTO WEIST was in a tough spot. 
Prolonged illness, which drained his 
resources, coupled with the loss of his job 
put Otto pretty much up against it finan- 
cially when he finally did get his health 
back. A good watch repairer by trade, he 
was able to get a little work from among 
his friends but it didn’t amount to much. 
And there was no use moving to another 
town. He wouldn’t be known and, so far 
as watch repairing was concerned, condi- 
tions were just as bad elsewhere. 

But Weist hadn’t made watch repairing 
his only vocational interest. More as an 
amusement than anything else, he had 
taken a course in photo-engraving and as 
he acquired skill became quite proficient 
at it. This was all before bad luck walked 
in his front door. Now, faced with the 
necessity of making a living by some 
other trade than that of a watchmaker, 
he started thinking about his hobby. 

There were not many engraving plants 
in North Dakota. Newspapers were using 
a few cuts but not as many as they would 
like, because of the length of time it took 
to make them. Why not try to encourage 
the papers to dress up their pages pic- 
torially? thought Weist. Bismarck, the 
capital, where Weist was located, was the 
biggest source of news in the State, and 
just at this time a fiery political contro- 
versy was raging. News! And pictures 
would make it that much more interesting. 

By hard scraping, Weist got together 
enough money to buy equipment and set 
it up in his apartment. Next he took out 
a card in the district union. Then he 
started looking for business. The results 
were surprising. Not only were the news- 
papers interested but printers and adver- 
tisers, too. They found his work to be of 
high quality, thanks to the patience, care 
and precision that watch repairing had 
taught him. 

He still carries on the watch repair 
work but today it is photo engraving that 
is giving him the bulk of his income.— 
B.K., Bismarck, N. D. 


THUMB INDEX INDICATES 
LOCAL PHONE NUMBERS 


UCH time can be saved in finding local 
telephone numbers in a directory that 
covers a number of towns if a thumb index is 
cut out so that the first page of the home ex- 
change can be located without hunting for it. 
To cut out the thumb space, open the di- 
rectory at the first page of the local section 
and make a V-shaped notch in the preceding 
pages.—GeorcEe A, SmirTH. 





When many towns are listed in one directory, 
a thumb notch saves time in finding your own 
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es 203 ANGELES 


Learn all branches Auto Repairing and Diesel opera 
tion. Train in California, Easy-to-learn, practical 
shop methods, under working conditions identical to 
actual shop practice. Trained men in demand. We teach 
you to qualify for good jobs. Brand- 
new equipment, late models, Autos 
and Diesels. Big staff, individual in- 
struction. ne sett. largest trade school 

West. Earn room and board 


while Tearing. Call coupon for FREE 












1 NATIONAL AUTOMOTIVE SCHOOL "7 
Dept. 4-PSA, 4006 So. Figueroa St., Los Angeles. i 
; Send Free Book and Details of Auto-Diesel Course. : 
QB MEMO... .cccccccccccccccccsccscccccccececoocccsccucesccecceccscccccccccs ! 
L IGE on ciicccnnéctnsctacantscsnsensuondsenssnendatne -ctcenedennseguine ; 
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ea eer mee penegnetennn© oe aR ER aE 
JOURNEYS INTO THE ee 
Does the str of life's profound myst fas- 





I cinate you? Let the Resieredans itnadeie you toa ) 


world of unusual knowledge, appertaining to the in- 
triguing subjects of time, space, the nature of con- 
sciousness, the mystery of man's being, the latent pow- 
er of mind and others. Membership in this age-old 
fraternity brings you these astounding truths which 
shed new light upon the unknown. Write for free 
MW sealed book of particulars. Scribe A.T.J. 

The Rosicructans ‘AMORC? i 


=, ROSICRUCIAN PAR SAN JOSE. CALIF. 
































Make Money at Ham 


Grow our famous Fancy White Queen LRU 

Mushrooms. Exclusive new process. Muoshrwovnrda 
Bigger, better, quicker crops. More ‘ 
money for you! Enormous new de- 
mand. [Illustrated book free. 


Write today! 
oom f/ 
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I1CAN MUSHR 
INDUSTRIES, LTD. 
to $25 A WEEK 07 -4orze 
DEGREE IN 


158 Woelnough Bidg., Terente, Ont. 
ENGINEERING roves 


B.S. Degree in Electrical, Civil, Chemical, Radio, Me- 
chanical or Aeronautical Engineerin in two years. 
Located in an industrial center with that Engi. 
neering atmosphere. Earn board. Low tuition. Pre- 
paratory Department. Enter Mar., June, Sept., 

Dec. Catalog. 


INDIANA TECHNICAL COLLEGE 
243 East Washington St., Fort Wayne, Indiana 








EARN CASH—Have FUN 


. “Ar Casting Toys with New 


Catt, HOME FOUNDRY! 
ka sl tore aie oar ee 





= .S. BIG rRox ITS 
25 Hurry—visit Brent or e ena. Cfger 
$ molds. large eke cea h. CREE x Catalog ra 


shee, 4 or —F ae stamp oTODAY 
HOME rounoRY MFG. CO., 2833 W. Madison, Dept. 13-64, CHICAGO 
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Sop —_ 
P—% ) Sones 15minutes hdat — 
command of lish — for free wy. aa se mais 
Mast ER WIN fails 3 sbissr or NGLIgH: 

184 Searie Bidg. ochester, N. Y. 





Make money taking pictures. Prepare q 
spare time. ‘Also earn while te you learn. No experience 
Send at once for free book, Opportunities In Modern 
Photography, and fui! Cet yy 

PHOTOGRAPHY 
Dept. 1364, ~y 3 Chicago, U. S.A. 











ELE NcineermcAL 


A _ BROAD, basic, intensive course complete in one 
school year. Includes fundamentals of Refrigeration, 
Air-conditioning, Electronics. Approved by educa- 
tors, endorsed by industry. 43rd year. Catalog. 


wy BLISS "eeqsiv"* 


104 Takoma Ave., Washington, D. C. 





POPULAR SCIENCE MONTHLY 
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WANTED wanuracrure 


NUFACTURERS 


On small or large scale for our NEW LINE of Cast Metal 
5 and 10c Novelties, Toy Automobiles, Ashtrays and 
other all year sellers. No special place or experience 
necessary as we furnish full instructions with moulds 

id cooperate in selling, also buy finished goods. Chance 
of a lifetime for man with small capital to get into 
this new and profitable industry. If you mean strictly 
business and are over 21, write AT ONCE for details as 
we are now closing arrangements for 1935 business. 


METAL CAST PRODUCTS CO. 


1696 Boston Road New York, N. Y. 




















Earn Cash az Home! 


Grow fancy giant mushrooms in 
cellar, attic, barn. New, easy, 
odorless method. We show you 
how, furnish guaranteed mate- 
tials and buy crops. Valuable 
big book and pictures free if you 
write quickly. (Est. 1908.) 
NITED MUSHROOM CO. 
3848 Lincoln Ave., Dept. PS-4, Chicago 














—MAN IN EACH TOWN— 


To Plate Auto Parts, Reflectors, Bathroom 
Fixtures, Refinish Beds, Mirrors, Chande- 
liers, by new method; no capital or expe- 
rience required. Simple plan of manufac- 
turing at home starts you in big money 
making business. Outfit furnished. Free 
particulars and proofs. 

GUNMETAL CO. Ave.F, Decatur, Ill. 
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institute of Applied Science 
1920 Sunnyside 
Dept. 13-64 Chicago. tl, 











wn 


=~ VTianists—send for 2 free booklets that 





reveal a remarkable method to improve 
your accuracy, sight reading, memoriz- 
ing and playing thru mental-muscular 
co-ordination. Quick results. Used by famous pianists, 
and students of classical and popular music. 


Broadwell Studies Dept. 10-D Bendix Bldg. Los Angeles, Calif 
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qe only $1 1.” Hf pot eturn 
DAY. Not sent to boys under 17 years of age. 
T. & Cooke, Book Dept. 13-64, 1920 Sunnyside Ave., Chicago, Uy 





SOUVENIR COINS FORM 
NOVEL BRACELET 


(Continued from page 69) 





the borax is dissolved. Excess solder, if any, 
may be removed with jewelers’ files, and the 
bracelet may be polished on a buffing wheel 
or by hand with jewelers’ rouge. After buf- 
fing, wash the piece with soap and water and 
use silver polish. 

A slip ring, which may be purchased at 
any jewelery store, is used to fasten the ends 
of the bracelet together. This ring is put on 
after the bracelet has been cleansed in the 
acid. It is best to soft solder (using a solder- 
ing iron) the link holding the ring. The heat 
necessary in hard soldering will destroy the 
temper of the spring in the ring. 

Hard solder may be purchased from deal- 
ers in metal-craft supplies and from jewelry 
stores. A piece less than a 1/16 in. square is 
ample to make any of the joints. An easy 
flowing silver solder can be made by melt- 
ing two parts silver and one part brass upon 
a charcoal block. When the silver and brass 
fuse, they will form a ball. While the ball 
is still molten, press it out with a flat piece 
of iron. 


HOMEMADE SHOE CREAM 
INSURES GOOD SHINE 





Applied either before or after an ordinary 


shoe polish, the cream improves the luster 


SHOE cream that will produce a lasting 

and lustrous coat may be mixed as fol- 
lows: Take 1 part (say 1 oz. by weight) of 
shaved Castile soap and sixteen parts (16 oz. 
by weight or 1 pt.) of water and heat to 
boiling. Add 4 parts (4 oz.) of shaved car- 
nauba wax to the soap solution. It will readi- 
ly become creamy. Stir, and when still very 
warm to the touch, beat in from 10 to 15 
parts more of water. Continue beating until 
the mixture is cold. The amount of the water 
last added will change the consistency to the 
desired point. 

If the shoes need some preservative, or 
quickly lose their shine, it is best to rub on 
the cream first and then apply the shoe pol- 
ish you ordinarily use. This emulsion impreg- 
nates the leather with the carnauba wax, and 
tha regular blacking imparts the black color. 
If the regular blacking is applied first, which 
is also satisfactory, the cream cannot, of 
course penetrate as deeply, but it will, how- 
ever, build up a brilliant waxy coat on the 
leather. It can also be used alone instead of 
the polish, but in this instance is best col- 
ored, for black shoes, with water soluble ni- 
grosine dye, or left “as is” for other colors. 

Fastening a piece of felt on the underside 
of the cork of the wide-mouthed bottle makes 
application of the cream very easy.—R. B. W. 


REMOVING STAIN FROM HANDS 


To REMOVE wood stain from the hands, rub 
a little lubricating oil or linseed oil into the 
pores very thoroughly, then wash the hands 
with soap and water and rinse well in clear 
water.—WALTER J. PEARCE. 
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Become an 


Expert Accountant 
The profession that pays 


The demand for skilled accountants—men who 
really know their business—is increasing rapidly. 
New state and federal legislation requires much 
more, and more. efficient accounting from busi- 
ness—big and small. Corporations are in con- 
stant need of expert counselin matters relating 
to Auditing, Cost Accounting, Business Law, 
Organization, Management, Finance. Men who 
prove their qualifications in this important 
branch of business are rapidly promoted to re- 
sponsible executive positions—given an oppor- 
tunity to earn real salaries. The range is from 
$3,000 to $15,000 a year—even to higher income- 
figures. 


Send for Free Book— 


“Accountancy, the Profession That Pays’ 


Why let the other fellow walk away with the 
better job, when right in your own home you 
can equip yourself for a splendid future in this 
profitable growing profession? 

Under the LaSalle Problem Method you can 
acquire a thoro understanding of Higher Ac- 
countancy, master its fundamental principles, 
become expert in the practical application of 
those principles—this without losing an hour 
from work or a dollar of pay. 

Your training will be under the direct super- 
vision of a staff of legal, organization and 
management specialists, business efficiency 
engineers and Certified Public Accountants. 

Preliminary knowledge of bookkeeping is 
unnecessary. Our free book on accountancy 
fully explains how we train you from the ground 
up, or from where you now are, according to 
your individual needs. Low cost; easy terms. 

If you are dissatisfied with your present equip- 
ment, the coupon just below this text will bring you 
the true facts about present-day opportunities in 
Accounting, all without obligation, 

The man in earnest to get ahead will find this 
coupon his most profitable aid to progress, 


LASALLE EXTENSION UNIVERSITY 
The School That Has Trained Over 1,200 C. P. A’s 
Dept. 483-HR Chicago 
I would welcome details of your Fy 
success-building plan in accounting, [7% 
together withcopy of‘ “Accountancy, 
the Profession that Pays,’’ without 
obligation. ; 
() Higher Accountancy 
Training for ition as Auditor, Comp- 
troller, Certified Public Accountant. 
Other LaSalle Opportunities: 
LaSalle opens the way to success in 
every important field of business, If 
interested in oneof the fields below, check and mail. 


O\Business Management [Law—Deg¢gree of LL. B. 













OModern Salesmanship [Modern Business Cor- 
OTraffic Management respondence 

D Railway Accounting DExpert Bookkeeping 
OCommercial Law Oc. P. A. Coaching 
OIndustrial Manag t OBusiness English 





(Modern Foremanship DEffective Speaking 
CiPersonnel Management [LStenotypy 
Practical Accounting and Office Management 

















































































































The , Diesel Engineer 


; = Diesel engines — because of their high 
= : efficiency, dependability and economy 
: of operation—are fast replacing steam 
and gasoline engines in power plants, 
motor trucks and busses, locomotives 
and ships, ae oe dredges, drills, 


pumps, etc.—o steady, well- 
paid jobs for sy —-t 1-4 


You can get the necessary training at home 
on all the latest Diesel developments— two- 
and four-stroke cycles; solid- and 

fuel systems; low- and high-speed and heavy 
duty age Diesel-electric generating sys- 
tems, etc. Course includes ‘al text material— 
with special ean making possible quick 
und this new type of power. 


Diesel Engineering offers you a chance to get into aneld that is on the upgrade and continually expanding — one 
that will require more and more Diesel-trained men for the next 25 years, or as long as you need to work. A bps | 
important part of our service is that, when the student has completed his training, we help search out aD 
opening in the Diesel Engineering field where he can be sure of steady advancement, with an ever-increasing 
reward for his foresightedness in getting training. Write today for free Bulletin. No obligation. 


American School, Department D-446, Drexel Avenueat 58th Street, Chicago 
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Always mention PopuLAR ScIENCE 
MONTHLY when answering adver- 
tisements in this magazine. 



















@ Popularity! Step right 
into it with a P-A Sax’. 
Play beautiful tunes 
first week. Learn quick- 
ly. Join a dance band in 
90 days. Only P-A 
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ress. Easiest blowing, fin- 
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FRANKLIN INSTITUTE, Dept. N268 
Rochester, N. Y. 















Sard af brawn tore the crn mereree 


HERE’S THE ANSWER 


(Continued from page 53) 


many of the webs we see are built by the | 


female. The female’s web is likely to be 
much larger and stronger than the male’s. 


When Seeing Is Deceiving 


J. L. B., WASHINGTON, D. c. Persons who | 
have difficulty in reading often suffer from | 
what is known as “word blindness.” They | 


have difficulty differentiating between such 


words as saw and was, broad and board, and | 


gum and mug. 


The Higher, The Colder 


Q.—wbEy Is it colder on top of a mountain, 
in spite of the fact that the sun is closer ?— 
S. H. B., Brooklyn, N. Y. 

A.—BECAUSE the air is thinner on a moun- 
tain top than it is at sea level; it does not 
hold the heat of the sun as well. 


Coal Per Person 


J. U. T., MEMPHIS, TENN. At the present 
time, approximately four tons of coal are 


used annually for every inhabitant of the | 


United States. Because of the increasing use 
of oil and electricity, this figure is reduced 
every year. 


What Is A Glass Snake? 


A. W. G., Jr., SALT LAKE CITY, UTAH. The 
glass snake, which is not a snake at all but 
a lizard, comes by its name because of its 
brittle, highly polished, glasslike armor. When 
a glass snake is grasped by its tail, it merely 
snaps the member off with a twist and con- 
tinues on its way apparently unharmed. 


Not Much Left 


A. K. V., cuicaco, 1c. Carbon and water | 


account for almost five sixths of the total 
weight of the average human body. The re- 
mainder consists of lime, phosphorus, salt, 


| iron, sugar, potassium, sulphur, magnesium, 


fitiurine, nitrazen, ai! iodine. 


Will Venom Kill Snakes? 


Q.—can one cobra kill another cobra witli 
its bite?—G. W. H., Baltimore, Md. 

A.—FEw animal's poisons are fatal to them- 
selves or their species. One exception, how 
ever, is the scorpion. According to popular 
belief, the scorpion often commits suicide by 
stinging itself. 


Feeling Temperature 

W. O. F., cmicaco, ux. According to the 
latest theories, temperature is felt by the con- 
traction and dilation of the blood vessels and 
not by a special skin mechanism as was one 
time thought. 
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— 
SUPPLIES 


Chemicals of Highest Quality 
..-for as little as 5c—and in glass containers! Our 
LABORATORY APPARATUS is unconditionally 
guaranteed. You can now equip a complete home 
laboratory at remarkably low cost. Save money— 
buy your chemicals and apparatus direct from our 
factory. For a short_time only, we offer you our 
valuable catalogs A-C which regularly sell for 25c— 
SEND only 10c in stamps and get your copies NOW! 


KEMKIT CHEMICAL CORP. 
135-A Johnson St. Brooklyn, N. Y. 
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Easy Terms 

Only 10c a Day 

Save over ye on all standard office 

models. Also portables at reduced prices. 

6END NO MONEY 

All late modsle ge jomplotely, sabolebed lime like 
Big Tre et catalog shows actual machines da 
io full colors west prices. Send at once. Tria 

Free course in typing included. mM st. 

International Typewriter Exch., Bepe."a A407, Chicago 


CHEMICALS 


Laboratory 
Apparatus and Glassware 
Send 3¢ for Catalog CP1 


BIOLOGICAL SUPPLY COMPANY 
1176 Mt. Hope Ave. Rochester, N. Y. 


Amateur Chemists—Scientists! 


Every issue of the Home Laboratory Journal contains 
loads of experiments and spicy scientific news, queries 














"HOME EXPERIMENTS WITH 
INTERESTING ALLOYS 


(Continued from page 55) 


such a way that it dips into the liquid. When 
all is ready, the two electrodes are connected 
to the terminals of a six-volt battery; the 
carbon to the positive pole and the nail to 
the negative. 

Being positive, the carbon will attract the 
negatively charged chlorine portions of the 
solution and chlorine gas will be set free. The 
mercury, however, resting on the nail, will be 
negatively charged and will therefore attract 
the positive ammonium portion of the solu- 
tion. Thus, the ammonium portion is set 
free, but, instead of escaping like the chlorine 
gas, it immediately amalgamates with the 
mercury. 


URING the first half minute that the 

current is on, the drop of mercury will 
appear unchanged. Soon, however, it will be- 
gin to swell and emit bubbles, For a minute 
or so, the drop will increase in size, expanding 
like a silver balloon until it is several times its 
original dimensions. Eventually, the mercury 
amalgam will float up through the solution 
only to drop down again to its resting place 
on the nail. This process will repeat itself 
again and again. 

The alternate bloating and floating of the 
mercury amalgam is easily explained. It so 
happens that the ammonium amalgam is de- 
composed by the water as fast as it is formed, 
giving off ammonia and hydrogen gases which 
buoy the substance up, causing it to float. 
However, as soon as it reaches the surface, the 
gases escape and the mass sinks to the bottom 
of the container where it again comes in con- 
tact with the negatively-charged nail head and 
the entire cycle is repeated. 

Incidentally, it is through this ingenious ex- 
periment that chemists have been able to 
study the properties of the curious ammonium 
group. No one has ever seen nor isolated the 
ammonium radical, or ammonium group as 
we have called it, but much has been learned 
from a study of its amalgam. 





department, facts on chemical science, helpful labora- 
tory suggestions, formulas, humor, etc. Adds real 
pleasure to working out your chemical problems 


Send for special six months’ subscrip- 


and experiments. | 
You will receive | 


tion at 25¢ for limited time only. 
ir first copy by return mail. 


THE CHICAGO PRESS 
88 Carroll A 


Dept. 101 101 Chicago 


The Model Railroader 


wth: fattmedy farthe Model Railroader 
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yy Magusine vs 


Send 15 cents today for a copy of this interestiax. 
complete, practical magazine for the model railroad 
hobbyist. Just what you need to help you build 
and operate your model railroad, and to get more 


fun out of the hobby. Edited by model railroaders. 


Box 215S, Wauwatosa, Wis. 


INFERIORITY COMPLEX 


is a “disturbence centre”’ in subconscic » gen- | 
erating powerful negative impulses, causing self- 
consciousness, lack of charm, nervousness, worry, 
pats tn + Tos ¢ against these lity- 
ponlag.§ orces is in vain —- REMOVE THE 
ALTOG THER by reconstructing within yourself 
a powerful positive subconscious mind — vibrant, 
confident, resourceful! Write for FREE BOOK. 
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RADIUM IS PROPOSED TO 
DRIVE ROCKET TO MOON 


A Two-pay trip to the moon, propelled by 
radium, is the fantastic proposal seriously ad- 
vanced by Prof. Isidore Bay, Director of the 
Astronomical Society of Lyons, France. He 
declares that a rocket-like projectile could at- 
tain suificient speed tu trave the splie re of the 
Earth’s attraction if propeiied ty s: 
radium to. develop 414,000 French horse- 
power. The interplanetary projectile, he cal- 
culates, would not have to weigh more than 
two tons. 


PEASANT-GIRL CHEMISTS 
MAKE POLISH FROM FISH 


NaIL pottsH obtained from fish is a new 
product in Yugoslavia. Peasant girls discov 
ered a pearly polish could be made from fish 
which swam in Lake Ohrida. Now the ma- 
terial is being prepared for the market. It is 
reported the fish used are found only in this 
one lake. 
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will you be doing one 
year from today? 


TureEE hundred and 


now — what? 


sixty-five days from 


Will you still be struggling along in the 
same old job at the same old salary—wor- 




























ried about the future—never quite able to 
make both ends meet? 

You recognize of course we are living in 
a New Day—the New Deal is a reality! 
Are you waiting, wondering—just hoping? 

Don’t do it, man—don’t do it. 

Choose the work you like best in the 
list below, mark an X beside it, and with- 
out cost or obligation, at least get the full 
story of what the I.C.S. can do for you. 





INTERNATIONAL CORRESPONDENCE SCHOOLS 
“The Universal University” Box 7638-H, Scranton, Penna. 
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ELECTRIC REFRIGERATION 
AIR CONDITIONING 


Right now I amincluding my big new Electrical Refrigera- 
tion and Air Conditioning Course without extra cost so 
that your training will be complete and you can get 
into this marvelous, rapidly expan -_ field. 


front of the New York Public Library 
with an eye out for something to photo- 
graph when that something walked right 
past her—a dog. Not the type of dog 
that would ever be benched by any kennel 
club. If you tried to guess his ancestry, 
you would be as much at a loss as anyone 
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COYNE ELECTRICAL SCHOOL 


500 S. PAULINA ST., Dept. 45-73, CHICAGO, ILL. 
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H. C. Lewis, Pres., COYNE ELECTRICAL SCHOOL ! 
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a representative of the Society accompa- 
nying the dog, asked her to take two 
more negatives in special poses. Though 
hastily and under adverse traffic 
three prints proved ex- 
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BIG OPPORTUNITY 


Become an expert PHOTOGRAPHER 
Growing demand f trained men and wom- 
en. Wo *y-making opportuni 
ties. Lifeti Learn quickly. COM 
MERCIAL, N EWS, PORTRAIT or MOTION 
PICTURE PHOTOGRAPHY. Personal at 
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TAXIDERMY FOR e 7 in RADIO 


FUN AND PROFIT . 
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i —_—_— —_ North Dakot L gan WW permitted. you « 
tind him in the field with a rifle or shot Coupon 
gun The only flaw was that he couldn't 
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preserve some ol the fine peaamen he 


had shot 
laxidermy then was no more than just 
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; by ty the local ZOO had a wild animal to be pre- 
; rved ror three veers he nlugeed away . 
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a pastime, hung out his shingle as a about $50’ a mont! ime 
taxidermist. In addition, he ran a small Find Out What Radio 
notice in the local newspaper. Offers You 

Within a few weeks, he had enough Act today. Mail the coupon. Any 


ambitious fellow over 15 can get a 
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PREPARE QUICKLY AT HOME IN SPARE TIME | the zoo which decided to cut down _the SE Sadieten, C. 
number of African lions in its cages. Four 


GET A Goop Jos IN AVIATION of the animals have been made into rugs 


a and a majestic old male has been mounted 
Aviation ts growing fast. Ambitious mon ore setting sec | whole as a mascot for the Lions Club. 

fiscinating new industy, Many graduates have xood jobs.on | Friends often suggest that Carl move in 
cround and in air Get facts about trainips and what ithes | to town but he always says “No. There 
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J. E. SMITH, President 
National Radio Institute 
Dept. 5DP3 

Washington, D. C. 

Dear Mr. Smith: Without obligat 
ing me. send free book about 
spare time and full time Radio 
opportunities and how I can train 
for them at,home in spare time. 
















Address Aviation Institute of U.S.A., Dept. 925D, 1115 is no expense here and farming, after all. 
Connecticut Ave., Washington, D. C. 


is my real occupation. Together with my 
hobby I can make a comfortable living. 
Besides, anyone who works with taxidermy 
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Asia Expensive Reequets $165 should have constant contact with nature 
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DIESEL POWER | 


A COMING AMERICAN INDUSTRY 


The internal-com- 
bustion engine 
represents man’s 
supreme triumph 
of machine power. 
Diesel engineers are in great demand. Many 
are acquiring necessary knowledge through 
spare-time study of this modern I. C. S. Course 
on Diesel engines. Free booklet! 


ELECTRICAL ENGINEERING 


—A Great Industry with a 


Great Future 


The new I. C. S. Course in Elec- 
trical Engineering covers this 
fascinating field thoroughly. If 
you are just starting or are on 
the way to a real paying posi- 
tion in this industry, this course brings the 
knowledge necessary for advancement. 


MECHANICAL ENGINEERING 


—A Field with a Future 


This I. C.S. Course has meant 
advancement to hundreds of 
ambitious mechanics, drafts- 
men, blacksmiths, foundrymen, 
patternmakers, apprentices, 
and mechanical engineers. You, 
too, will find that enrolling for | 
an I. C. S. Course is an invest- | 
ment in a Bigger Future. Use | 
the coupon! 


AUTOMOBILE EXPERTS 


are always in demand | 


The rapid progress in manufac- 
ture and service of the modern ox 4. ~ 
automobile brings new oppor- (a 
tunities to thousands of ambi- 4 
tious and forward-looking men. 

There's always a demand for @; 
trained men. The new I. C. 5S. - 
Automobile Course will make > 

you a trained man! The time 4 
to act is now. Use the coupon. 















INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7637-H, SCRANTON, PENNA. 


Without obligation, send me full informa- 
tion on the subject checked below: 
C] Diesel Power ( Automobile Course 
[| Electrical Engineering 
[_] Mechanical Engineering 
] Architecture C) Drafting (Accounting 
h 


f 


} Concrete Construction | | Good Englis 





[ 

[ 

{_} Reading Shop Blueprints |) Salesmanship 

|) Civil Engineering |) Advertising 

| | Gas Engine Operating Show Card Lettering 

{ | Radio |} Civil Service 

{ High School Subjects 
) Air Conditioning 
Inventing and Patenting 

L] Aviation Engines 


Lj Refrigeration 

| Chemistry 

|] Highway Engineering 
L) Poultry Farming 


Name__ _Age_ ‘ 
Address 














are the Type of Pilots 
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Lit ne Pay Jobs 








advantage 
of knowir it tl iViation industry qu ckl 


tion industry 


Lincoln Airplane & Flying School 
212E Aircraft Bidg. 


Lincoln, Neb. | 





IF ONE DOOR IS'CLOSED, 
TRY ANOTHER 


TTO WEIST was in a tough spot. 

Prolonged illness, which drained his 
resources, coupled with the loss of his job 
put Otto pretty much up against it finan- 
cially when he finally did get his health 
back. A good watch repairer by trade, he 
was able to get a little work from among 
his friends but it didn’t amount to much. 
And there was no use moving to another 
town. He wouldn’t be known and, so far 
as watch repairing was concerned, condi- 
tions were just as bad elsewhere. 

But Weist hadn’t made watch repairing 
his only vocational interest. More as an 
amusement than anything else, he had 
taken a course in photo-engraving and as 
he acquired skill became quite proficient 
at it. This was all before bad luck walked 
in his front door. Now, faced with the 
necessity of making a living by some 
other trade than that of a watchmaker, 
he started thinking about his hobby. 

There were not many engraving plants 
in North Dakota. Newspapers were using 
a few cuts but not as many as they would 
like, because of the length of time it took 
to make them. Why not try to encourage 
the papers to dress up their pages pic- 
torially? thought Weist. Bismarck, the 
capital, where Weist was located, was the 
biggest source of news in the State, and 
just at this time a fiery political contro- 
versy was raging. News! And pictures 
would make it that much more interesting. 

By hard scraping, Weist got together 
enough money to buy equipment and set 
it up in his apartment. Next he took out 
a card in the district union. Then he 
started looking for business. The results 
were surprising. Not only were the news- 
papers interested but printers and adver- 
tisers, too. They found his work to be of 
high quality, thanks to the patience, care 
and precision that watch repairing had 
taught him. 

He still carries on the watch repair 
work but today it is photo engraving that 
is giving him the bulk of his income.— 
B.K., Bismarck, N. D. 


THUMB INDEX INDICATES 
LOCAL PHONE NUMBERS 


\ UCH time can be saved in finding local 
4 telephone numbers in a directory that 
covers a number of towns if a thumb index is 
cut out so that the first page of the home ex- 
change can be located without hunting for it. 
To cut out the thumb space, open the di- 
rectory at the first page of the local section 
and make a V-shaped notch in the preceding 
pages.—GEeEorcE A, SMITH. 
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When many towns are listed in one directory, 
a thumb notch saves time in finding your own 
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SY £OS ANGELES 


Learn all branches Auto Repairing and Diesel opera 
tion. Train in California. Easy-to-learn, practical 
shop methods, under working conditions identical to 
actual shop practice. Trained men in demand. We teach 
you to qualify for good jobs. Brand- 
new equipment, late models, Autos 
and Diesels. Big staff, individual in- 
struction. Oldest, largest trade school 












Special Offer: 
Coach_ railroad 








in West. Est. 1905, Earn room and board | fare allowed to 
whi'e learning. Mail coupon for eyl from any 
BOOK. part of U.S 
wee ewe mmm eee ew ew ee ee ewe ew eee dy 
' RATIONAL, AUTOMOTIVE SCHOOL 1 
Dept. 4-PSA, 4006 So. Figueroa St., Los Angeles. i 
nor Free Book and Details of Auto-Diese! Course. i 
@ WER cncccncccccccseccccsoncccsdsccecossescoassessencenetecerccsseveceses | 
' 
I Address Sic eleap Dea teaeas sancnioiniel 
! . 
City SN cericniiisconenns L 





JOURNEYS INTO THE UNKNOWN 


Does the strangeness of life's profound mysteries fas- 
cinate you? Let the Rosicrucians introduce you to a 
world of unusual knowledge, appertaining to the in- 
triguing subjects of time, space, the nature of con- 
sciousness, the mystery of man's being, the latent pow- 
er of mind and others. Membership in this age-old 
fraternity brings you these astounding truths which 
shed new light upon the unknown. Write for free 
sealed book of particulars. Scribe A.T.J. 


The Rostcrucians ‘amore: de 























ROSICRUCIAN PARK SAN JOSE. CALIF 
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Make Money at Ham 


Grow our famous Fancy White Queen f Grou 
Mushrooms. Exclusive new process. . 
Bigger, better, quicker crops. More Mu etre 
money for you! Enormous new de- con Shee 
mand. [Illustrated book free. 
Write today! 

AMERICAN MUSHROOM 

INDUSTRIES, LTD. 

158 Weslnough Bidg., Toronto, Ont. 

















EARN up to $25 A WEEK ozchioze . 
DEGREE IN 


ENGINEERING frovcans 


B.S. Degree in Electrical, Civil, Chemical, Radio, Me- 
chanical or Aeronautical Engineering in two years. 
Located in an industrial center with that Engi- 
neering atmosphere. Earn board. Low tuition. Pre- 
paratory Department. Enter Mar., June, Sept., 

Dec. Catalog. 















‘_ it your dealer, ere? omy lete 5-figure’ " 


INDIANA TECHNICAL COLLEGE 
243 East Washingtes St., Fert Vom, te Indiana 
a trade and earn money cast- 

im netal al cove with our amazing new 

HOME FOUNDRY Sets! Opportuni- 

Soldier Set No. A, only'$1.25 Post pa in U. S. Extra 

males. large size, only 95c e ac h : am Catalog Free 
order, or send 3¢ stamp TODAY 


Set No. “‘A’’ Casting Toys with New 
eo 3 

ty for BIG PROFITS. Big fun, too, 

HOME FOUNDRY MFG. CO., 2933 W. Madison, Sept. 13-64, CHICAGO 








and 


Spek ENGLISH 


Learn correct English with Sherwin Cody’s new inven- 
tion. No rules to memorize. Like a fascinating game. 
Spare-time study, 15minuteseachday, quickly givesyou 
command of English. Send borage “How YouCan 
aste e Good dines hin 15 Minutes a en eran? today. 
SHERWIN CODY SCHOOL OF ENGLISH 
184 Searle Bldg. 








Rochester, N.Y. 








Make money taking pictures. Prepare quickly during 
ea 


spare time. Also e 
necessary. 


rn while you learn. No experience 
sy ~~ le me I yp it. 
e book, Opportu: s in lern 
a, and full particulars. 
SCHOOL OF PH 
Dept. 1364, 3601 Mic’ dey eee 


ELE NcineernS AL 


A_ BROAD, basic, intensive course complete in one 





Chicago, U. S.A. 





school year. Includes fundamentals of Refrigeration, 
Air-conditioning, Electronics. Approved by educa- 
tors, endorsed by industry. 43rd year. Catalog 
Bl is Shee Tete AL 
CHOOL 


104 Takoma Ave., ptt ng D.C. 
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EARN MONEY WITH PERFE 


CTED 





rfected nS 
TennisVise inven- -. 

tion enables. = =" 

one to re-stri nnis rackets at big say- 

ings or for BIG. PROFITS: Just follow sim- 

ple instructions. Save on —_ own tennis 
+»-earn money too! Write for Free details. 


BUY factory fresh. Stringsg ge \ a 


Now you can buy genuine GUT ote Tian 
from-factory-to-you. elig® quality, low cost! 
SILK strings, too, Our Free Fennis, Equip- 
ment Catalog will SAVE You MON 


WRITE eee easy 
H-£-WILLS CO; 


tennis vise invention! 
eC YA wn hub ee Cop. 1364 Fa OR ry 












WANTED wanuracturers 





On small or large scale for our NEW LINE of Cast Metal 


>» and rs Novelties, Toy Automobiles, Ashtrays and 
other f. ar sellers No special place or experien 
I al as we furnish full instructions with moulds 
id ¢ cooper ate in selling, also buy finished goods. Chance 
of a lifetime for man with small capit al to get into 
this new and profitable industry. If you mean strictly 
ba sine and are over 21, write AT ONCE for details as 
we are now closing arrangements for 1935 business. 


METAL CAST PRODUCTS CO. 


1696 Boston Road New York, N. Y. 

















Grow fancy giant mus _meery in 
cellar, attic, barn. New, easy, 
odorless method. We show you 
how, furnish guaranteed mate- 
rials and buy crops. Valuable 
big book and pictures free if you 
write quickly. (Est. 1908.) 
UNITED MUSHROOM CO. 
3848 Lincoln Ave., Dept. PS-4, Chicago 


—MAN IN EACH TOWN 


To Plate Auto Parts, Reflectors, Bathroom 
Fixtures, Refinish Beds, Mirrors, Chande- 
liers, by new method; no capital or expe- 
rience required. Simple plan of manufac- 
turing at home starts you in big money 
making business. Outfit furnished. Free 
particulars and proofs. 

GUNMETALCO. Ave.F, Decatur, IIl. 





























with this 


WONDERFUL 















AGENTS! Make quick, steady 

PROFITS with amazing NEW inv 

| tion—sells on ‘‘flash’’ demonstration. Mai 

| or side line, part or full time. Opens big, new market. - 
WRITE—get established for erclusive territory. Hurry! = 
Justrite Mfg. Co., 2061 Southport, Dept. 1364, Chicago 
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Operator Follow This Man 
No. 38 Secret Service Operator No. 38 is on 








the job! Running down Counterfeit 
Gang. Tell-tale finger prints in mur- 
dered giri’s room. Thrill, Mystery. 


Earn a Regular Monthty Salary 
YOU can become a Finger Print Ex- 
pert at home, in spare time. Write 

‘or details if 17 or over. 

Institute of Applied Science 


1920 Su Ave. 
Dept. 13- irs Chicago, I, 

















ianists—send for 2 free booklets that 

reveal a remarkable method to improve 

your accuracy, sight reading, memoriz 

ing and playing thru mental-muscular 

co-ordination, Quick results. Used by famous pianists 


ind students of classical and popular 


Broadwell Studios Dept. 10-D Bendix Bldg. 


mus le 


Los Angeles, Calif 



















For 30 Days Reading—No Money Down 
Crime Cases — If You Act Quick! 
We will send you this stirring book onCrime 
Detection, Secret ~y oy and ag 
free readin Send no 






mane - If yo9 decide to keep it “then send 
e only $1. Tse return oo. WRITE TO- 
DAY. Not sent to ‘boys under 1 ota 


T. G Cooke, Book Dept. 13-64, 1920 Sunnyside = Chicago, Ill. 
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course penetrate as deeply, 
ever, build up a brilliant waxy coat on the 
leather. 
the polish, 
ored, for black shoes, with water soluble ni- 
grosine dye, 


a little 
pores very thoroughly, 
with sonp and water and rinse well in clear 
water. 





SOUVENIR COINS FORM 
NOVEL BRACELET 


(Continued from page 69) 


the borax is dissolved. Excess solder, if any, 
may be removed with jewelers’ files, and the 
bracelet may be polished on a buffing wheel 
or by hand with jewelers’ rouge. After buf 
fing, wash the piece with soap and water and 
use silver polish. 

A slip ring, which may be purchased ai 
any jewelery store, is used to fasten the ends 
of the bracelet together. This ring is put on 
after the bracelet has been cleansed in the 
acid. It is best to soft solder (using a solder- 
ing iron) the link holding the ring. The heat 
necessary in hard soldering will destroy the 
temper of the spring in the ring. 

Hard solder may be purchased from deal- 
ers in metal-craft supplies and from jewelry 
stores. A piece less than a 1/16 in. square is 
ample to make any of the joints. An easy 
flowing silver solder can be made by melt- 
ing two parts silver and one part brass upon 
a charcoal block. When the silver and brass 
fuse, they will form a ball. While the ball 
is still molten, press it out with a flat piece 
of iron. 


HOMEMADE SHOE CREAM 
INSURES GOOD SHINE 





Applied either before or after an ordinary 


shoe polish, the cream improves the luster 


A SHOE cream that will produce a lasting 
and lustrous coat may be mixed as fol- 
lows: Take 1 part (say 1 oz. by weight) of 
shaved Castile soap and sixteen parts (16 oz. 
by weight or 1 pt.) of water and heat to 
boiling. Add 4 parts (4 oz.) of shaved car- 
nauba wax to the soap solution. It will readi- 
ly become creamy. Stir, and when still very 
warm to the touch, beat in from 10 to 15 
parts more of water. Continue beating until 
the mixture is cold. The amount of the water 
last added will change the consistency to the 
desired point. 

If the shoes need some preservative, or 
quickly lose their shine, it is best to rub on 
the cream first and then apply the shoe pol- 
ish you ordinarily use. This emulsion impreg- 
nates the leather with the carnauba wax, and 
tha regular blacking imparts the black color. 
If the regular blacking is applied first, which 
is also satisfactory, the cream cannot, of 
but it will, how- 


It can also be used alone instead of 
but in this instance is best col- 


or left “as is” for other colors. 
Fastening a piece of felt on the underside 


of the cork of the wide-mouthed bottle makes 
application of the cream very easy.—R. B. W. 


REMOVING STAIN FROM HANDS 


To REMOVE wood stain from the hands, rub 
lubricating oil or linseed oil into the 
then wash the hands 


Pinned: PEARCE. 
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| BRNSECR 
Become an 
Expert Accountant 


The profession that pays 


The demand for skilled accountants—men who 
really know their business—is increasing rapidly. 
New state and federal legislation requires much 
more, and more efficient accounting from busi- 
ness—big and small. Corporations are in con- 
stant need of expert counselin matters relating 
to Auditing, Cost Accounting, Business Law, 
Organization, Management, Finance. Men who 
prove their qualifications in this important 
branch of business are rapidly promoted to re- 
sponsible executive positions—given an oppor- 
tunity to earn real salaries. The range is from 
$3,000 to $15,000 a year—even to higher income- 
figures. 


Send for Free Book— 


“Accountancy, the Profession That Pays’’ 


Why let the other fellow walk away with the 
better job, when right in your own home you 
can equip yourself for a splendid future in this 
profitable growing profession? 

Under the LaSalle Problem Method you can 
acquire a thoro understanding of Higher Ac- 
countancy, master its fundamental principles, 
become expert in the practical application of 
those principles—this without losing an hour 
from work or a dollar of pay. 

Your training will be under the direct super- 
vision of a staff of legal, organization and 
management specialists, business efficiency 
engineers and Certified Public Accountants. 

Preliminary knowledge of bookkeeping is 
unnecessary. Our free book on accountancy 
fully explains how we train you from the ground 
up, or from where you now are, according to 
your individual needs. Low cost; easy terms. 

If you are dissatisfied with your present equip- 
ment, the coupon just below this text will bring you 
the true facts about present-day opportunities in 
Accounting, all without obligation, 

The man in earnest to get ahead will find this 
coupon his most profitable aid to progress, 





LASALLE EXTENSION UNIVERSITY 
The School That Has Trained Over 1,200 C. P. A’s 
Dept. 483-HR Chicago 

I would welcome details of your 
success-building plan in accounting, 
together withcopy of “Accountancy, 
the Profession that Pays,’’ without 
obligation. 
()Higher Accountancy 


Tr aining for position as Auditor, Comp- 
troller, Certified Public Accountant. 


Other LaSalle Opportunities: : 
LaSalle opens the way tosuccess in © 
every important field of business, If 
interested in one of the fields below, check and mail, 
C Business Management OLaw—De¢ree of LL. B. 
(Modern Salesmanship (JModern Business Cor- 
O Traffic Management respondence 
C Railway Accounting CDExpert Bookkeeping 
CiCommercial Law Hic, P. A. Coaching 
CiIndustrial Management [)Business English 
[Modern Foremanship [DEffective Speaking 
[)Personnel Management [)Stenotypy 
C) Practical Accounting and Office Management 






Name sin hitnieh eatin inti 


I TD as ciieccciisiensintacnatiaisiagiattaiinie ie 


I Sisrcts ints s cientbemteena ee oe 
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, Diesel Engineer 





Diesel Engineering offers you a chance to get into a field that is on the upgrade and continually expanding — one 
that will require more and more Diesel-trained men for the next 25 years, or as long as you n 
important part of our service is that, when the student has completed his training, we help him search out an 
opening in the Diesel Engineering field where he can be sure of steady advancement, with an ever-increasing 
reward for his foresightedness in getting training. Write today for free Bulletin. No obligation. 


Diesel engines — because of their high 
efficiency, dependability and economy 
of operation—are fast replacing steam 
and gasoline engines in power plants, 
motor trucks and busses, locomotives 
and ships, tractors, dredges, drills, 
pumps, etc.—opening up steady, well- 
paid jobs for Diesel-trained men. 


You can get the necessary training at home 
on all the latest Diesel developments— two- 
and four-stroke cycles; solid- and air-injection 
fuel systems; low- and high-speed and heavy 
duty types: Diesel-electric generating sys- 
tems, etc. Course includes all text material— 
with special diagrams making possible quick 
understanding of this new type of power. 





eed to work. A very 





Drexel Avenueat 58th Street, Chicago 





NEW ELECTRIC 
LIBRARY. 


$1.50 A VOLUME 
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WHAT WANTS TO 


every ELECTRICIA KNOW! 


is easily found in AUDEL'S NEW ELECTRIC LIBRARY. Electricity 
made simple as ABC. Up-to-date, trade dope for the expert 
and ALL evectrical workers. 

Questions, answers, diagrams, calculations, underwriter’s 
code; design, construction, operation and_ maintenance of 
modern electrical machines and appliances FULLY COVERED. 

All available at small cost, easy terms. BOOK-A-MONTH serv- 
ice puts this NEW information in your hands for 6c a day. You 
can start your subscreter with any volume. Write TODAY for 
electric Folder and FREE TRIAL offer. 


THEO. AUDEL & CO. 
65 W. 23rd St., New York City 





Mail Vol. I, Electric Library on 7 days’ e trial. If O. K. 1 will 
remit $1.50, otherwise I will return it. | also request you to mail one 
book each mon th on same terms, No obligation unless | am satisfied 
Name 
Addr 
Occupation P.S.M, 


@ Popularity! Step right 
into it with a P-A Sax’. 
Play beautiful tunes 
first week. Learn quick- 
ly. Join adance band in 
90 days. Only P-A 
assures such rapid prog- 
ress. Easiestblowing, fin- 
gering; beautiful tone. 
See your P-A Dealer, or 
write direct for beauti- 
ful literature. No obliga- 
tion. Easy terms. You 
can do it. Write today. 
i 


PAN-AMERICAN 
404 P-A Bidg., Elkhart, tnd. 


TO THINK 
YOu'VE HAO 
IT ONLY A 
WEEK 


e 
S 
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Railway Postal Clerks 





Many early Government examinations expected 
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American School, Department D-446, 










U. S. GOVERNMENT 











The Most Sensa- 
tional Business 
Opportunity 
Since 1929. 


Like the alchemists dream 
of turning lead into gold, 
here is a business with 
such gigantic possibilities } 
that it staggers the im 
agination. Factories, . 
Schools, Stores, Clubs, 
Homes, spend millions ev ery ‘a 
year for floor mats. Now 

think of the profit when a 





Brand new. Fully patented. Few men already start- 
ed report un ted success. Wm. Eagte writes 

Can't e mats fast enough. First week 
brought over 200 orders for $1.00 to $10.00 each.’* 
Flash from is says: ‘Orders enough to keep 
| >) men busy all the time.’’ Gunter got big 
order from County Commissioners and now re- @ 
| ports: ‘‘Just signed up order for all grade $ 
| and high schools.’’ No wonder the big inter- & 
| ests are watching this business with appre- & 
hension No_ wonder responsible mer 
Executives, Salesmen, Storekeepers and 
mechanics) are throwing everything else 
| aside to get in on the ground floor. 
COSTS NOTHING to get complete facts. 


address 





J Just send name and 
We'll give you complete description of simple hand machine 
that quickly slices old tire into uniform strips: (one machine supplies 


four helpers) —show you how patented method forms strips into thick, 
springy, long-wearing FABRIX Mats — how five cents worth of junk 
tires makes a $2.00 at: how you can start at home on smal! invest- 
nent and build a business so big, so fast, that it will take your 
breath away. Don't delay a minute. Write or wire today. All 
information is Free 

FABRIX, INC. 

361 West Superior Street, 
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Dept. 64 
Chicago, Ill. 





NEW WAY 
pecomy) ie). 4¢3 


Imagine this! Take a beautiful ease from 
your vest pocket! Touch a magic button! 
Automatically a cigarette and a flame 
You puf . . and a LIGHTED, 
»-smoke cigarette is delivered right 
between your lips. 
15 Day Trial Offer 

Just send your name and let me send 
you a Magic Case at my risk for trial 
It's a marvelous invention. Every 

bedy wants it. AGENTS! Make up 
to $16 a day in a surprising new way 

MAGIC CASE MFRS., Dept. D-249 
4234 Cozens Ave. St. Louis, Mo. 


_— in this magazine. 












JOBS 
Start $1260—$2100 Year 


MAIL COUPON BEFORE YOU LOSE IT 
Se SS SSS eee So 


FRANKLIN INSTITUTE, Dept. N268 
Rochester, N. Y. 

G Sir Rush to me without charge copy of 32-page 

book How to Get U. S. Government Jobs,’’ with 


ist of Jobs for men—women 17 up and full particulars 
tellir how to get them 
| ho 
B acaress 





HERE’S THE ANSWER 
(Continued from page 53) 


many of the webs we see are built by the 
female. The female’s web is likely to be 
much larger and stronger than the male’s. 


When Seeing Is Deceiving 


J. L. B., WASHINGTON, D. c. Persons who 
have difficulty in reading often suffer from 
what is known as “word blindness.” They 
have difficulty differentiating between such 
words as saw and was, broad and board, and 
gum and mug. 


The Higher, The Colder 


Q.—way Is it colder on top of a mountain, 
in spite of the fact that the sun is closer ?— 
S. H. B., Brooklyn, N. Y. 

A.—BECAUSE the air is thinner on a moun- 
tain top than it is at sea level; it does not 
hold the heat of the sun as well. 


Coal Per Person 


J. U. T., MEMPHIS, TENN. At the present 
time, approximately four tons of coal are 
used annually for every inhabitant of the 
United States. Because of the increasing use 
of oil and electricity, this figure is reduced 
every year. 


What Is A Glass Snake? 


A. W. G., Jr., SALT LAKE CITY, UTAH. The 
glass snake, which: is not a snake at all but 
a lizard, comes by its name because of its 
brittle, highly polished, glasslike armor. When 
a glass snake is grasped by its tail, it merely 
snaps the member off with a twist and con- 
tinues on its way apparently unharmed. 


Not Much Left 


A. K. V., cHIcaGco, ILL. Carbon and water 
account for almost five sixths of the total 
weight of the average human body. The re- 
mainder consists of lime, phosphorus, salt, 
iron, sugar, potassium, sulphur, magnesium, 
fluorine, nitrogen, and iodine. 


Will Venom Kill Snakes? 


Q.—can one cobra kill another cobra with 
its bitep—G. W. H., Baltimore, Md. 

A.—FEW animal’s poisons are fatal to them- 
selves or their species. One exception, how- 
ever, is the scorpion. According to popular 
belief, the scorpion often commits suicide by 
stinging itself. 


Feeling Temperature 


W. O. F., cuHicaco, 1. According to the 
latest theories, temperature is felt by the con- 
traction and dilation of the blood vessels and 
not by a special skin mechanism as was one 
time thought. 


Depends on Point of View 


Q.—voes the sun stand still, or does it 
move ?—D. T. S., Dallas, Tex. 

A.—iT ALL depends. As viewed from the 
earth, the sun stands still; we revolve around 
it. If the sun were viewed from the stars, 


however, it would be seen to move. With 
reference to the center point of the entire 
cloud of known stars, the sun moves about 


thirteen miles a second, but the earth and the 
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whole solar system move with it. 
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—— CHEMISTRY —— 
SUPPLIES 


Chemicals of Highest Quality 
..-for as little as 5c—and in glass containers! Our 
LABORATORY APPARATUS is unconditionally 
guaranteed. You can now equip a complete home 
laboratory at remarkably low cost. Save money— 
buy your chemicals and apparatus direct from our 
factory. For a short time only, we offer you our 
valuable catalogs A-C which regularly sell for 25c— 
SEND only 10c in stamps and get your copies NOW! 


KEMKIT CHEMICAL CORP. 
135-A Johnson St. Brooklyn, N. Y. 


SHES AUTOS 


Se Li ke NEW! 
KAR-NU refinishes any color automobile 


easily, auicklvand sconcmscall a 
ing, waxing, rubbing or pain 



















IT ON ITH ih CLOTH! 
Magic-like fluid covers old paint with tough, 
Absolutely_ transparent, self- 
leveling, celts polishing. Guaranteed. Lasts 
q 8 to 12 mnths. Equal in beauty to repaint 
ve costing $25. 00 to $75.00. Write for E 
~sgige to prove our claims and Territory 

J offer. poe for Distributors 


<a Cores me intries » 
KAR-NU CO., Dept. # si. ‘Oakley Station, Cincinnati, Ohio 


Price 


elastic coat. 














Easy Terms 

Only 10c a Day 
Save over 1% on all standard office 
models. Also portables at reduced prices. 
SEND NO MONEY 

An late models completely refinished like 
brand new. FULLY GUARANTEED. 





Big free catalog shows actual machines day 
in full colors. "ST owest prices. Send at once. Trial 
Free course in typing included. Moar Se 


International Typewriter Exch., 5ep.‘4.407, Chicas 


CHEMICALS 


Laboratory 
Apparatus and Glassware 
Send 3¢ for Catalog CP1 


BIOLOGICAL SUPPLY COMPANY 
1 176 Mt. Hope Ave. Rochester, N. Y. 


Amateur Chemists—Scientists! 


Every issue of the Home Laboratory Journal contains 
loads of experiments and sp'cy scientific news, queries 
department, facts on chemical science, helpful labora- 
tory suggestions, formulas, humor, etc. Adds _ real 
pleasure to working out your chemical problems 
and experiments. Send for special six months’ subs¢ rip- 
tion at 25c for limited time only. You will receive 
your first copy by return mail. 

THE CHICAGO PRESS 
Dept. 101 158 Carroll Ave. 


The Model Railroader 


A Monthly MagazineExclusively forthe Model Railroader 


Send 15 cents today for a copy of this interesting, 
complete, practical magazine for the model railroad 
hobbyist. Just what you need to help you build 
and operate your model railroad, and to get more 
fun out of the hobby. Edited by model railroaders. 


Box 215S, Wauwatosa, Wis. 


INFERIORITY COMPLEX 


is a “‘disturbance centre” in subconsciousness, gen- 
erating powerful negative impulses, causing self- 
consciousness, lack of charm, nervousness, worry, 
weak will, etc. To struggle against these personality- 
weakening forces is in vain—- REMOVE THEM 
ALTOGETHER by reconstructing within yourself 
a powerful positive subconscious mind —vibrant, 
confident, resourceful! Write for FREE BOOK. 
British Institute of Practical Psychology, inc. 
Sept. PS-S4, Sanwerd, Conn. 








Chicago 




















Always mention PoPpULAR SCIENCE 
MONTHLY when answering adver- 
tisements in this magazine. 


CIVIL SERVICE 





Positions. Clerk Carriers, Rural Carriers, Railway 
Postal Clerks, Postmasters, General Clerks, File Clerks 
and many others. Splendid salaries, easy work, vaca 
tion with pay. Common school education required. Ex 
aminations often. Send for our Civil Service Catalog. 


Columbian Correspondence College Washington, D. C. 











APRIL, 


1935 





| HOME EXPERIMENTS WITH 








INTERESTING ALLOYS 


(Continued from page 55) 


such a way that it dips into the liquid. When 
all is ready, the two electrodes are connected 
to the terminals of a six-volt battery; the 
carbon to the positive pole and the nail to 
the negative. 

Being positive, the carbon will attract the 
negatively charged chlorine portions of the 
solution and chlorine gas will be set free. The 
mercury, however, resting on the nail, will be 
negatively charged and will therefore attract 
the positive ammonium portion of the solu- 
tion. Thus, the ammonium portion is set 
free, but, instead of escaping like the chlorine 


gas, it immediately amalgamates with the 
mercury. 
URING the first half minute that the 


current is on, the drop of mercury will 
appear unchanged. Soon, however, it will be- 
gin to swell and emit bubbles. For a minute 
or so, the drop will increase in size, expanding 
like a silver balloon until it is several times its 
original dimensions. Eventually, the mercury 
amalgam will float up through the solution 
only to drop down again to its resting place 
on the nail. This process will repeat itself 
again and again. 

The alternate bloating and floating of the 
mercury amalgam is easily explained. It so 
happens that the ammonium amalgam is de- 
composed by the water as fast as it is formed, 
giving off ammonia and hydrogen gases which 
buoy the substance up, causing it to float. 
However, as soon as it reaches the surface, the 
gases escape and the mass sinks to the bottom 
of the container where it again comes in con- 
tact with the negatively-charged nail head and 
the entire cycle is repeated. 

Incidentally, it is through this ingenious ex- 
periment that chemists have been able to 
study the properties of the curious ammonium 
group. No one has ever seen nor isolated the 
ammonium radical, or ammonium group as 
we have called it, but much has been learned 
from a study of its amalgam. 


RADIUM IS PROPOSED TO 
DRIVE ROCKET TO MOON . 


A Two-pAy trip to the moon, propelled by 
radium, is the fantastic proposal seriously ad- 
vanced by Prof. Isidore Bay, Director of the 
Astronomical Society of Lyons, France. He 
declares that a rocket-like projectile could at- 
tain sufficient speed to leave the sphere of the 
Earth’s attraction if propelled by sufficient 
radium to develop 414,000 French _horse- 
power. The interplanetary projectile, he cal- 
culates, would not have to weigh more than 
two tons. 


PEASANT-GIRL CHEMISTS 
MAKE POLISH FROM FISH 


NAIL POLISH obtained from fish is a new 
product in Yugoslavia. Peasant girls discov- 
ered a pearly polish could be made from fish 
which swam in Lake Ohrida. Now the ma- 
terial is being prepared for the market. It is 
reported the fish used are found only in this 
one lake. 


TEN-FOOT TREE STUMP 
BRINGS SMALL FORTUNE 


One black walnut stump recently brought 
its owner $3,800. The stump, taken from the 
ground in Virginia, measured ten feet across 
after the roots had been cut until a solid mass 
remained. Black walnut is growing scarcer 
each year, and is invaluable for making gun- 
stocks and airplane propellers. The wood in 
a stump where the roots begin to branch is 
said to be the most valuable of all. 
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WHAT 


will you be doing one 
year from today ? 


sixty-five days from 


ae 


Turee hundred and 
now —what? 

Will you still be struggling along in the 
same old job at the same old salary—wor- 
ried about the future—never quite able to 
make both ends meet? 

You recognize of course we are living in 
a New Day—the New Deal is a reality! 
Are you waiting, wondering—just hoping? 

Don’t do it, man—don’t do it. 

Choose the work you like best in the 
list below, mark an X beside it, and with- 
out cost or obligation, at least get the full 
story of what the I.C.S. can do for you. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


“The Universal University” Box 7638-H, Scranton, Penna. 
Without cost or obligation, please send me a copy of 
your booklet, ‘‘Who Wins and Why,” and full particulars 
about the subject before which I have marked 3 
TECHNICAL AND ae ftir ny COURSES 
D2 Architect 0) Bridge Engineer 
1) Architectural Draftsman } Automobile Work 
] Building Estimating {}] Plumbing 0 Steam Fitting 
[) Wood Millworking [] Heating (© Ventilation 
-] Contractor and Builder [) Air C onditioning 
] Sanitary Engineer 


] Structural Draftaman 
] Structural Engineer [) Sheet Metal Worker 
CI) Steam Engineer 


] Electrical Engineer 

Electric Lighting ] Marine Engineer 
Welding, Electric and Gas ] Refrigeration 
Telegraph Engineer ] R. R. Locomotives 





} 


0 Telephone Work 1]. R. Section Foreman 
(€) Inventing and I ’atenting OR. R. Bridge and Building 
0 Mechanical Engineer Foreman ([) Air Brakes 


Mechanical Draftsman 1 R. R. Signalman 


+ 
J 


Patternmaker [ Machinist ) Pharmacy 
) Reading Shop Blueprints [) Chemistry 

Heat Treatment of Metals } Coal Mining Engineer 

}) Civil Enginee: r ] Navigation [© Agriculture 
C) Highway E ngineering ] Textile Overseer or Supt. 
) Surveying an d M: apping 0 Cotton Manufacturing 
Gas Engines [] ‘Joolmaker [0 Woolen Manufacturing 
] Diesel Engines D Fruit Growing 0 Radio 
0 Aviation Engines 0 Poultry Farming 

BUSINESS Lames y COURSES 

Business Management }) Advertising 
} Industrial Management fe Business Correspondenco 
() Traffic Management 0 Lettering Show Cards 

] Cost Accountant CD Stenography and Typing 
0 Accountancy and OD English 0 Signs 

C.P.A. Coaching 0 Civil Service 

0) Bookkeeping O Railway Mail Clerk 
L 
[ 


JjOOL 





C) Secretarial Work 0 Mail Carrier 

0 French 0 Grade School Subjects 

DO High School Subjects 

0 College Preparatory 

0 First Year College 

0) Cartooning 


) Spanish 
C) Salesmanship 
0 Wallpaper Decorating 
Salesmanship 
Service Station Salesmanship () lllustrating 


lanl 


Name 
Street Address 
City 


Occupation 
If vou reside in Canada, ‘gend this coupon to t*e 
International Correspondence Schoole Canadian, Limited, 
Montreal, Canada, 


Print YourOwn 


Cards, Stationery, Advertising, 
labels, paper, circulars, tags, ete. 
Save money and time. Sold direct 
from factory only. Junior Press 
$5.90, Job Press$11, Power $149. 
Do popular raised printing likeen- 
graving with any of our presses. 
Print for Others, Big Profits. 
Pays for itself in a dheet time. 
Easy rules sent. Write for free 
catalog of outfits and all details. 


The Kelsey Co., B-33, Meriden, Conn. 


HOME FOUNDRY 


Inventors and Craftsmen 


Make your own castings of aluminum, copper, bronze, nickel, brass. 
Outfit contains gas furnace with 116 volt, 60 cycle motor blowe or, 
moulding sand, crucibles, tongs, rubber hose, flask, parting materi 
als, and instructions for use. For making models, trays, dishes, art 
objects, tools, shop equipm ent, o : also used for forging, 
hardening and heat tre ating. Pric »f outfit complete $9.50 f o.b. 
K.C., weight Sooroeiepetely 3 5 lbs. c heck or money order acceptable, 
express c KANE 


ANSAS. CITY SPECIALTIES co. 
P.O. = 6022 Kansas City, Mo. 






















s+ 
2494 5) fel: 











103 




































































COMPLETE PLANS 


FOR A PERMANENT 
PROFITABLE BUSINESS 
OF YOUR OWN 














MAKE $30 TO $40 A WEEK 


Our free plans show you how to build a successful business 
f your own sharpening lawnmowers on the IDEAL Lawn- 
mower Sharpener Positively no experience necessary 
Most men average from $30 to $40 a week. J. B. Van Dien 
Ridgewood, N. writes Some weeks L earned $40 a 
seek with my Ideal just as a de line.”” H. Greenlau 
Fond du Lac, W writes In May I sharpened over 
00 mowers at $1 each.’’ Niles C. Race, Rochester, N ¥ 
write ‘I have sharpened 785 mowers at $1 each.’ 

THE IDEAL LAWNMOWER SHARPENER 
Make old, dull lawnmowers cut 2%» 

like new. Mowers run easier—cu é 

t rs come back year after year 

Start right at home Attach to 

lamp socket. Sharpens any make 


of mower in 15 to 20 minute 


Attachments for gr 
ickle 
Send Post Card for 
FREE CATALOG 
and Complete Plans 


THE FATE-ROOT-HEATH CO 
535 Bell St., Plymouth, Ohie 


Always mention PopuLAR SCIENCE 
MONTHLY when answering adver- 
tisements in this magazine. 





One Year From Today 


This may be the most important year in 
your life! Your whole future is apt to de- 
pend on how you take advantage of present 
business changes. 

The “New Deal” is opening up new jobs, 
creating unusual opportunities, bringing back 
prosperity. But that does not insure prosperity 
for you. Only you can insure that. 

For months—maybe years—employers will be 
able to pick and choose out of the millions now 
unemployed or dissatisfied with their work and 
pay. Naturally they will pick the men with 
most preparation and ability. 

Youshould—you must—make yourself quickly 
more valuable—to protect what you have and to 
insure getting yourshare of the promotions and 
pay raises, It is being done by OTHERS—it can 
be done by YOU! 

Ask us to send you full details about our new 
spare time training, and to explain how it pre- 
pares you to meet today’s demands and oppor- 
tunities, also about our salary-increasing plan. 
If you really are in earnest, you should investi- 
gate at once. Check your field below, write 
your name and address, and mail. 


LaSalle Extension University 

Dept. 483-R Chicago 
Send me, free, the facts about the demands and 

opportunities in the business field 1 have checked 

—and about your training for that field. 

DC Higher Accountancy D Industrial Management 

O Expert Bookkeeping O Modern Foremanship 

O Business Management O Business English 

0 Traffic Management Law—LL. B. Degree 

0 C. P. A. Coaching 0 Commercial Law 

D Personnel Management 0 Stenotypy 

© Modern Salesmanship 0 Effective Speaking 


Present Position 


Address 
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MAKING A MERCURY BAROMETER 


(Continued from page 65) 


sharp eye on the column while this is being 
done, for if by accident a bubble of air en- 


ters the tube, it will have to be filled again. 


This will not happen if the open end is kept 
below the cistern level at all times. 

Remove the cardboard disk from the bot- 
tle by fishing it out with a pointed wire, for 
if this is not done it may act as a check valve 
to prevent the inflow of mercury when the 
column rises. 

If the barometer is set up in fair weather, 
the bottle may overflow in times of low 
pressure, since a falling column means a rise 
in the cistern level. To prevent such waste, suck 
out enough mercury with a medicine dropper 
to lower the cistern 
level to 34 in. in 
good weather. 

When the bottle 
has been pushed back 
into place, screw 
down the lid. Tie a 
collar of fluffy cot- 
ton around the tube 
and push the cotton 


down against the 
cap to keep out 
dust. 


All that remains is 
to arrange a reading 
scale. This may be 
nothing more com- 
plicated than a yard- 
stick hung from a 
nail in the back. A 
much better plan is 
shown in the draw- 
ing. Here the yard- 
stick has been 
pierced by two slots 
and permanently 
screwed to blocks inside one guard strip, with 
a wing screw (which may be a common screw 
with a metal fin soldered in the slot) in the 
lower one to clamp it with. Since a barom- 
eter is read to tenths of an inch, the six 
inches of the stick where the movement of 
the column top takes place is covered with 
a scale of tenths glued and bradded on. 

To read the barometer, loosen the wing 
screw and shift the scale to bring the zero 
mark even with the crown of the mercury 
in the cistern. Then note the height of the 
column, again reading to the crown of the 
mercury curve. 





top of 
the improved barometer 


Indicator at 


OU may also add, if you wish, a sliding 

pointer of some kind that can be moved 
to the level of the mercury whenever you 
take a reading. The next time you look at 
the barometer you can then tell at a glance 
whether the mercury is lower or higher, and 
that is frequently all you wish to know. 

The scale gives all the reading required to 
keep a record of atmospheric pressures in 
your own locality. However, if you want to 
compare it with barometer readings in other 
places as reported in newspapers and shown 
on weather maps, you will have to figure 
what the reading would be at sea level with 
the thermometer at 32 deg. F., because offi- 
cial barometer readings are all reduced to this 
standard. In fact, for precise work, they are 
further corrected to 45 deg. latitude, but such 
correction is so slight that you may disre- 
gard it. The following simple rules are for 
standardizing: 

1. Temperature. Mercury expands with 
warmth, and naturally, with a given atmos- 
pheric pressure, the barometer in the warm- 
est spot stands the highest. For every de- 
gree increase F., each inch of the column 
lengthens 1/10,000 in., which amounts to quite 
a little, as a practical example will prove. 
Suppose that on a bright June day your ba- 





rometer stands at 29.6. This same column, 
under the same air pressure, if cooled from a 
summer temperature of say 90 deg. to freez- 
ing temperature 58 deg. F. lower, would 
shrink 58 x 29.6 x 0.0001, or 0.17 in., which 
is nearly 1/6 in. On the other hand, if the 
reading were taken in January with the ther- 
mometer 26 deg. below zero, a correction of 
0.17 in. to be added to the reading would be 
necessary, since freezing point is 58 deg. 
above the barometer temperature. Therefore: 

To correct for temperature: Multiply the 
column reading in inches by number of de- 
grees above or below 32 deg. F., and mul- 
tiply the product by 0.0001. If the tempera- 
ture is above freezing, subtract the correc- 
tion; if below, add. 

2. Altitude. Every 106 ft. of elevation re- 
duces sea-level pressure by about 1/10 in. 
If your barometer cistern were 1,472 ft. above 
sea level on that June day, your arithmetic 
would be like this: 1472/106 x 0.1=1.39 in. 
Adding this to the reading standardized for 
temperature, 29.43-+1.39=30.82 in. There- 
fore: 

To correct for altitude, divide the eleva- 
tion in feet by 106 and multiply by 0.1, read- 
ing the result as inches and adding to the 


reading corrected for temperature. 
HE extra refinements in scientific ba- 


rometers, and the extreme care taken in 
building them, are simply to reduce errors, 
add to convenience of use, and to increase 
portability. If you would prefer to make a 
little more elaborate instrument than the one 
described, you will find some suggestions in 
the photographs and drawings on page 65. 

In this barometer the upper parts of the 
guards are replaced with L-shaped ways, so 
that an indicator can slide upon them. In 
use this indicator is slid to the approximate 
position and clamped with the wing screw. 
Then the cross mark is brought accurately to 
the mark with a slow-motion screw. A strip 
of mirror beside the tube reflects the mark 
and makes the reading doubly accurate. 

Instead of depending upon the end of a 
yardstick to serve as a zero point, another in- 
dicator board, also fitted with slow motion, 
is used. This zero board, which is shown on 
page 69 in correct relation to the scale rod, is 
of 4-in. plywood with a window cut in it to 
center on the width of the cistern well. It pro- 
jects 14 in. beyond the scale rod so as to run 
against the scale-rod way. This is to give ex- 
tra stiffness. Glue a %-in. block to the front 
of the scale rod, and glue and nail the zero 
board to the back edges of both. 

The indicator board, which slides inde- 
pendently at the top of the column, is shown 
in the lower right-hand corner of the group 
of drawings on page 6), The opening in the 
board is rabbeted behind on both sides. The 
indicator itself is rabbeted at the ends to cor- 
respond and slides in the opening. It is held 
from dropping out of the back by the guides 
bolted on to clasp the ways. The windows in 
both indicators may be celluloid or glass 
with a fine horizontal scratch mark. 

For the slow-motion screws, machine screws 
with small wings soldered in their slots are 
satisfactory. They can be made to turn with- 
out end motion in their brackets by screwing 
nuts on each side and soldering them. 

Note the indicator board clamp. A small 
sheet-metal angle is housed within the way, 
and a 3/16-in. round rod is laid in it. A piece 
of cold-rolled steel, flush with the rabbet, is 
then pressed against the ways by the point of 
a wing screw, which wedges between the side 
of the angle and the round rod. 

A door should be fitted to this barometer 
case, with a small window to enable the rise 
or fall of the mercury to be seen. 
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SILK SHIPS IN WORLD’S 
GREATEST SEA RACE 
(Continued from page 15) 
and sped it to Los Angeles. 


blew, the silk, riding ahead of the coaches in 
a passenger train, started eastward on its final 


journey, to be watched at every stopping 
place by secret guardians until, four nights 
later, its seal was officially broken in the 


presence of its purchaser. 

OW that the volume of silk is increasing 

again, railroad officials expect to see the 
“silk specials’ dashing across the continent 
once more. These fast trains consist only of 
an engine and three or more baggage cars, 
each carrying 250 bales of raw silk. They stop 
only for fuel and water; they cross from Pa- 
cific to Atlantic in three nights and days. 

Raw silk today costs from $1.20 to $2.35 a 
pound. One of the largest single shipments of 
last year totaled 7,000 bales and was worth 
$2,000,000. 

Japan produces nine tenths of the world’s 
silk supply, and ships to the United States 
nine tenths of her raw silk. More than 500,- 
000 bales pour out through Yokohama and 
Kobe every year, to be manufactured into 
articles of wearing apparel and for general 
use in the United States. Its value today 
nears $100,000,000. 

Recently, through a combination of Yan- 
kee and Nipponese scientific and mechanical 
ingenuity, silk has found several new uses. It 
serves now to make men’s suits, carpets, camp- 
ing tents, hammocks, fishing nets, alpine ropes, 
and picnic bags, as well as the scores of ob- 
jects of art and amusement from national flags 
to ribbon, which for centuries have been 
turned out of silk. 

Raw silk is not, properly speaking, crude 
silk, for it has undergone the manufacturing 
steps of cleaning and reeling into threads. 
Oddly, although it is thought of as being very 
fragile, silk has an elasticity comparable to 
one-half the strength of steel; and it may be 
woven into cloth as thick as wool or so thin 
as to be transparent. 

Whence comes the raw silk these high-speed 
motor ships of the silk fleet race across the 
Pacific? The Japanese silk industry, which, 
with rice-growing, constitutes a_ principal 
source of revenue for Japanese farmers, orig- 
inated in prehistoric times. Coarse as they 
once were, goods made of silk have been high- 
ly regarded in the Orient for centuries. There 
was a time when official rank was shown by 
the amount of silk worn. Women of the ex- 
alted families once wore silk kimonos and ha- 
kamas longer than they were tall. At times, 
they wore twelve extra thicknesses of silk 
clothing. 


CCORDING to legend, raw silk was the 
gift of the Chinese Empress Si-ling-chi, 
the “goddess of the silkworm.” But the god- 
dess has had far less to do with silk produc- 
tion than have highly cultivated silkworms. 
Each year, the Japanese Government ex- 
periment station inspects the crop of silkworm 
eggs from which 2,000,000 farmers produce 
cocoons, and destroys the poor ones. About 
mid-April, when the young buds of the mul- 
berry trees on the leaves of which the worms 
feed, begin to sprout, the farmer removes the 
eggs from cold storage to a warmer atmosphere. 
Within ten days, tiny worms, resembling 
small ants, break the shells and emerge. From 
the first day, they eat chopped mulberry 
leaves, placed on trays. 

As the worms eat the succulent leaves, they 
grow rapidly. After a few days they become 
quiet, stop eating, and sleep for several hours; 
then their skins crack and peel off. They sleep 
four times in the course of their development, 
and at the end of four weeks are matured and 
ready to spin their fine cocoons. 


At this stage (Continued on page 106) 
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SILK SHIPS IN WORLD’S 
GREATEST SEA RACE 


(Continued from page 105) 


they are moved to specially prepared nests 
made of small straw sticks; there, within a 
day, they begin to spin their cocoons, to 
weave the fine threads around themselves. 
The silkworms gradually shrink as the deli- 
cate alkaline filaments are emitted from their 
mouths, until at last they have lost three 
fourths of their original size and weight. 


EN days later, if left alone, the chrysalis 

molts and is transformed into a soft gray 
moth; it pushes its way through the wall of 
the cocoon by dissolving the outer layers with 
a fluid from its mouth. The moths mate; the 
male dies immediately, and the female lays 
from 300 to 500 eggs, to complete the life 
cycle. 

Because the pierced cocoon is not suitable 
for reeling, both by reason of the broken 
strands of silk and tiny parasites which de- 
velop, the farmers deliver their new cocoons 
to the silk reelers, of which there are 3,700 
scattered through Japan, as soon as the co- 
coons are completed. The raw cocoons are 
then dried at a high temperature in large 
ovens; heat destroys both the chrysalis and 
the parasites. Then they are stored for sev- 
eral weeks, until the time arrives for reeling 
the raw silk fiber. 

The cocoons are formed twice a year, im- 
mediately after spring and just before autumn. 
White cocoons predominate in the spring crop, 
yellow in the late summer and early autumn. 
The former produce white silk, the latter yel- 
low. The two crops are about equal in quan- 
tity. The cocoons are converted into raw silk 
at the reeling mills; they become floss silk and 
material for fine-spun silk yarn; depending 
upon the quality of the cocoons. 

Approximately 320,000 basins are operated 
in the reeling mills. These basins correspond 
to spindles in a cotton factory. In them, sci- 


ence and human hands join to unwind from 
1,500 to 3,000 feet of fiber from a single co- 
coon. 


HE cocoons are first sorted and, then, be- 

cause the filaments become hard, are 
boiled. They become soft and easy to draw 
off. Then a girl worker, sitting at her basin 
of hot water, in which scores of bobbing co- 
coons await their turns at being unwound, 
slides a brush made of twigs across the sur- 
face of several cocoons, and tangles the ends 
of from five to seven filaments. The number 
of ends depends upon the quality of silk 
thread desired 

She quickly injects these filaments through 
the center of a glass buttonlike end-collector 
and winds them around a wooden frame. As 
they unwind, the filaments pass over several 
glass wheels, and through mechanical twisters 
which squeeze them tightly into thread, held, 
intact by the softened gum. The girls take 
great care to avoid breaking any of the fila- 
ments, and at the same time keep the single 
thread running and winding at great speed. 

Recently, production of silk has jumped to 
meet the increased demand in America. In- 
creased production is made possible by a 
change in the silk-worms, themselves. 

Some species have only one life cycle; other 
species go through the cycle from egg to co- 
coon twice or oftener within a year. Japanese 
scientists have found it possible to change a 
one-life worm into a plural-cycle worm arti- 
ficially, by immersing the eggs in a secret 
chemical solution. Scientists can also hasten 
or retard the time of hatching at the start of 
the life cycle. 

Four pounds of cocoons make one pound of 
reeled silk, which is the raw silk that is first 
wound into bundles and finally packed into 
bales for the race across the Pacific. 


MODERN ENGINEERING FEATS ECLIPSE 
THE WONDERS OF THE PAST 


(Continued from page 


speeds must have super-highways with sur- 
faces as level as a ballroom floor, free from 
high spots which might cause accidents. A 
new roller for roads exerts huge pressure as 
high spots are met, making a level surface 
which permits high road speeds without sway. 


O GET dozens of backwoods communi- 
ties out of the mud, engineers are ex- 
perimenting with low-cost surfacing mate- 
rials that can be put down cheaply enough 
to extend good highways to every part of 
the country. Metal roads are actually in use 
one in the west, where copper-bearing 
sand, thrown out from the stamp mills, is 
mixed with asphalt and paving cement for 
a new highway; another in the east, where 
cast-iron blocks are used to form the road- 
bed. In Cleveland, old paving blocks are 
being placed between and along the tracks 
of a railway and imbedded in concrete, vi- 
brated into place. Less concrete is needed 
and cost is cut. 

A new twenty-four hour cement aided in 
building an eighteen-mile New Orleans street. 
A block at a time, contractors paved it, then 
the traffic on it next day. Formerly, con- 
crete pavement had to stand twenty-eight 
days before traffic could be allowed on it. 

As air lines spread their network over the 
country, new landing fields will swell the 
number of construction projects. The Phila- 
delphia Post Office now has a concrete street 
floor upon its roof. It is a 300-by-500-foot 
landing deck, used for autogiros which will 


et 


13) 
transport mail to the Camden, N. J., airport 
and return. Out at sea, the 5,000-ton motor- 


ship, Schwabenland, with a rotating catapult 
aboard, is anchored somewhere between Africa 
and Brazil, as a companion to the floating 
airport Westfalen stationed on the air route 
last year. 

Almost every section of our country may 
soon be transformed through application of 
modern engineering to its problems. The co- 
lossal sum of more than $100,000,000,000 
may be spent over the years just ahead if 
plans of President Roosevelt’s National Re- 
sources Board are put into effect. Engineers 
have looked the country over and have found 
it badly in need of improvements. They say 
that of the 6,000,000 farms in the United 
States, only 800,000 have electricity, although 
a network of giant power lines could provide 
at least 3,000,000 of them with electricity. 


pices 2,000,000 miles of unimproved 
roads need surfacing; 5,000 dangerous 
railroad grade crossings must be made safe. 
Power could be generated at the very mouths 
of coal mines in Pennsylvania. About 
000,000 acres of barely productive land need 
to be taken out of use; millions of acres of 
good lands elsewhere await only irrigation 
to make them richly productive—a project 
which could remake the whole agricultural 
map of the country. These are some of the 
ways in which recent scientific advances may 
be applied soon on a gigantic scale, changing 
the whole aspect of our country. 
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LET ME HELP YOU PLAN 
YOUR CAMPING TRIP 


(Continued from page 31) 


or opened easily within a half hour. 

Nor need you stint yourself. In the boxes 
of one camping party I saw pancake flour, 
canned chicken and ham, bacon, eggs, canned 
milk, coffee, tea, chocolate, lima beans, spin- 
ach, asparagus, grapefruit, spanish rice, toma- 
to juice, blackberries, cherries, plums, pears, 
hominy, apricots, whole new potatoes, and 
baby beets, all easily packed on the backs of 
horses. Trout, caught d-ily by members of 
the party, formed the backbone of nearly all 
evening meals. 


HERE is no reason for anybody’s suf- 

fering two weeks of discomfort merely 
for the privilege of displaying sun and wind 
burns to his friends. A vacation should be 
both a change and a rest, even though you 
may find your rest in exercise. For that rea- 
son, I consider the bed the most important 
camping accessory. In the mountains where 
nights sometimes are very cold some will pre- 
fer double beds. A bed consisting of metal 
framework and canvas slats will be found 
comfortable. Either a mattress wide enough 
to cover the bed or two single mattresses, 
tied together, may be used. 

I prefer a single camp cot with an air mat- 
tress. These fold into compact, light bun- 
dles and are perhaps more easily transported 
than other kinds. In any event, remember 
that cold enters from below as well as from 
above. In cold country, unless you are us- 
ing a sleeping bag, place two blankets and 
a layer of newspapers under the mattress and 
three or four blankets above. Don’t bother 
with sheets. It is more comfortable to sleep 
between cotton blankets. Giant safety pins, 
about four inches long, inserted through ail 
thicknesses of upper covers and mattress at 
sides and foot will hold the covers together 
nicely. 

Since I recommend camping for comfort, 
I also recommend hot water bottles. It is 
better to be criticized than uncomfortable. 
A severe change from heat to cold may ruin 
an otherwise enjoyable vacation. In warmer 
country, of course, you may prefer to sleep 
on the ground, or on a cot with only a light 
blanket for cover. 

Having provided for your sieeping com- 
fort, remember that burns and bites may easi- 
ly be avoided. Leave your tent netting tied 
down during the day. This will keep mos- 
quitoes and flies outside. In mosquito coun- 
try you will find a lotion made from equal 
parts of oil of cedar, oil of cintronella, and 
oil of camphor mixed with petrolatum, to be 
very effective. A liberal application to face, 
neck, and hands will keep insects away from 
your body for a full day. 

Head nets of some light, open material may 
be preferred to the lotion. Take a section of 
netting about forty inches long and twenty- 
two inches deep, hem it the long way on both 
edges and insert a draw string in each hem. 
Sew the ends together. By drawing the top 
edge entirely closed over your hat and the 
lower snugly around your neck you will find 
freedom from bites. Tuck the lower edge un- 
der your sweater or jacket. 





w= burns, particularly to lips and nose, 
may be bad even in cloudy weather. 
Cowboys wear large kerchiefs around their 
necks, not as ornaments, but for protection. 
By tying a large silk kerchief around the 
lower part of your face, you will avoid 
chapped lips. If it slips, hook it over one 
ear. Here are two novel makeshifts that will 
protect nose or lips: If you wear glasses, 
sew a piece of surgeon’s gauze to the bridge, 
spreading it fanlike over the nose; or press 
the gauze against a small piece of surgical 
tape, and stick the (Continued on page 108) 
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LET ME HELP YOU PLAN 
YOUR CAMPING TRIP 


(Continued from page 


tape to the upper bridge of your nose, again 
permitting the gauze to extend far enough 
down to give the desired protection. You 
can also protect the lips by sticking the tape 
to the upper lip immediately below the nos- 
trils. The gauze will cover both lips, yet per- 
mit you to speak easily. 


WOULD never clutter up a camp with 
lights. One kerosene or gasoline lantern 
will serve a camp of almost any size, except- 


ing, of course, a flash light for each tent. I 
have seen too many cans leaking oil, too 
many packages of food spoiled, to take 


chances on transporting more than enough to 
supply actual needs. By eating the evening 
meal before sundown, you not only can clear 
away the dishes by natural light, but be 
ready to enjoy the camp fire and a sound 
night’s rest to make ready for the next day's 
efforts. When undressing, lay a flash light 
across your bed. This gives all the illumina- 
tion needed in a tent. 

Possibly the two most important kitchen 
aids are a sharp knife and two can openers. 
The automatic type of can opener works 
more easily, and a second one in reserve comes 
in handy if the first becomes dull. Three- 
compartment plates simplify the serving prob- 
lem. Place the main dish in the larger com- 
partment, using the two smaller for vegetable 
and dessert. Be sure the camp ax is of good 
quality and sharp if you expect to cut much 
wood, Empty cans, upended, may be used 
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to cover sugar jars and milk cans and to hold 
tooth brushes. Cups should be of enamel. 
Tin rusts and dents easily. 

Whether you plan to pack into the moun- 
tains or take the family on an easy jaunt in 
the car, be sure to take collapsible chairs and 
tables. One table, about thirty inches square, 
rolls up into a bundle the size of your arm 
and will accommodate at least four people. 
Folding chairs with canvas backs and seats 
are particularly comfortable. Some _ types 
make a compact bundle no longer than two 
feet and four inches in diameter. These may 
be packed easily on the floor of the car. 

Perhaps these few, simple suggestions based 
on my long experience in packing city people 
into the Sierras, will help to make your camp 
vacation what it should be—a real rest. 


CAMP SITE IN ROCKIES 
USED BY PRIMITIVE MAN 


Mysterious Americans roamed the Rocky 
Mountain region 20,000 years ago. This fact 
has just been uncovered by the discovery of 
an enormous camp site and work shop in the 
foothills of the Rockies. It is almost half a 
mile across and is covered with about twenty 
feet of dirt. Stone dart points and the bones 
of prehistoric animals that lived when glaciers 
of the Ice Age covered great areas of the Unit- 
ed States, are being examined by scientists to 
learn new facts about these people, thought to 
have been the first Americans. 


CREATING BEAUTIFUL NEW FLOWERS 


(Continued from page 52) 


the fall, to be washed down by winter rains, 
or four weeks after planting. 

A few days after the first watering, you 
can give the plants a good soaking. From 
that point on, you may eultivate by hand or 
with a rake twice or three times between 
waterings. This method not only saves water 
bills, but is better for the plants. Loosening 
the surface forms a mulch and preserves the 
moisture, by preventing evaporation through 
the many capillary tubes which form in the 
soil around the roots. 


O AVOID disease in the garden you 

will do well to select resistant strains. 
Good preventives and insecticides are easily 
obtained. You may enjoy counter-attacking 
some of the more virulent diseases, such as 
stem rot in asters or black spot in roses, for the 
diseases themselves ruin a garden quickly. 
Black spot may be beaten back with a good 
dust or spray, but stem rot is caused by a 
disease fungus of the soil. Here is a chal- 
lenge worthy of man’s best genius. 

Some years ago, stem rot was attacking 
asters in many countries. This fungous growth, 
which thrived on both the root and the whole 
plant, made so widespread an appearance 
that something had to be done. It had been 
known to live twenty years in soil where 
there were no asters, though it did not attack 
other plants. 

When faced with this problem, I decided to 
meet the disease on its own terms. I planted 
asters in diseased ground. The first year only 
two or three plants survived on each acre 
of plantings. I planted seeds from those survi- 
vors the following years. Gradualiy, by careful 
selection, I evolved a resistant strain which 
now defies the fungus and thrives readily. 
Whether the defense is a chemical reaction 
or a tougher plant cell I do not know; but 
use of resistant strains is the only way in 


which to overcome the ravages of stem rot. 
Nor does the disease have any apparent effect 
on color. White flowers which are supposed- 
ly weaker, attain a size and beauty equaling 
if not surpassing that of the reds. You can 
meet like problems similarly in your own 
garden 

Roses offer a problem all their own. Cross- 
ing season. Good pruning is essential if you 
ist and requires a longer time than seed plants. 
You can, however, bud successfully, though 
grafting is seldom practiced. 

All roses should be pruned after the flower- 
ing season. Good pruning is essential if you 
desire full-bodied, fragrant flowers. On a 
young bush, say not older than two years, 
prune back severely, leaving only three stalks 
from twelve to eighteen inches long. Oi 
older plants, more and longer stems may be 
left, but these should never be more than 
thirty inches long. The more severely you 
prune, the more suckers and longer stems 
will come out next spring. 


UDDING may be undertaken from March 

to September in regions of mild or warm 
climate; in the east, it should be done in 
March. First, select a husky root stock. Scoop 
away the earth to expose the root. Take the 
bud from a stalk which has borne a rose, cut- 
ting it away near a leaf stem. The stem will 
enable you to handle the bud without in- 
jury. With a small, sharp knife, split the 
bark immediately below the union of root 
and stem, making a “T” just large enough 
to take the bud. Lift the corners of the “T,” 
slip the bud beneath, and bind the wound. I 
have found it a good plan to use a rubber 
band for this purpose. Wrap the rubber sev- 
eral turns around the wound, taking care not 
to cover the bud, and tie. The rubber will 
gradually deteriorate, making further care 
unnecessary. (Continued on page 109) 
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YOU, TOO, CAN CREATE 
| BEAUTIFUL NEW FLOWERS 


(Continued from page 108) 


Selection of a strong, resistant root stock 
is important; most fancy varieties show low 
resistance. 

Tree roses should be pruned back and 
climbers thinned out according to your per- 
sonal preference. Climbers may be budded 
on tree roses. If you want a variety of col- 
ors you may place as many as four buds, one 
of each color, near the top of each stalk. A 
climber stock budded to a tree rose will give 
an interesting weeping effect. Bush roses gen- 
erally should not be budded on climbers, 
though a bush budded to a long stalk of a 
ragged-robin will grow successfully. 


OU may conduct your crossing experi- 

ments with annuals with every confidence 
of interesting and successful results, for the 
seeds of new varieties available from seed stores 
throughout the nation have been tested by 
ten of the country’s leading experts and found 
to be hardy, healthy, vigorous and true to 
color and type. These ten experts are mem- 
bers of the All America Selection Committee, 
of which W. Ray Hastings of Atlanta, Ga., 
is chairman. 

Each year, seed growers submit new species 
to the committee. For the 1935 season, 139 
entries were submitted. The judges planted 
seed from all entries, identified by number 
and not by the originator’s name, and, by 
secret vote, chose fifteen as worthy of pres- 
entation to the nation’s amateur gardeners. 

From these, a new orange cosmos was se- 
lected grand champion. This easily grown 
flower blooms in ninety to 100 days after 
planting; older varieties take six months. 
The beauty of the orange cosmos was an im- 
portant reason for its selection. 

The committee, established in 1932 at At- 
lanta under the auspices of the Southern 
Seedsmen’s Association, and now jointly 
sponsored by that organization and the 
American Seed Trade Association, conducts 
the trials in the several climatic and geo- 
graphical sections of the United States and 
names, in order of their garden importance, 
worthy new items. The committee recogniz- 
es worthy new species, varieties, and strains. 

Seeds reaching you through dealers are 
grown and harvested on large ranches, of 
hundreds of acres. Nasturtium plants, for 
instance, are cut off at the soil when the 
majority of the plants are matured. Imme- 
diately they are rolled into balls to prevent 
the seed dropping. Although the plants are 
green when cut, the food stored in them ma- 
tures the seed rapidly. Four days after cut- 
ting, the plants are spread on large sheets 
of canvas, and are shaken every two days 
until all seeds have dropped off. Finally, the 
seeds are cleaned by air and screens; then 
they are ready for distribution. From these 
you can continue hybridization and selection, 
and achieve perhaps even greater beauty and 
hardiness than have the professional growers. 


INCUBATOR FOR EGGS OF 
RARE BIRDS MIMICS HEN 


Devisep for hatching the eggs of rare birds 
in the Moscow, Russia, Zoo, a new incubator 
imitates the methods of the birds themselves. 
The ordinary incubator heats the eggs uni- 
formly throughout. The new apparatus heats 
the top of the eggs several degrees warmer 
than the bottom and allows them to cool off 
occasionally, just as they do under natural 
conditions when the mother bird leaves her 
nest. The complete heating and cooling 
schedule is set for twenty-four hours in ad- 
vance by the scientist in charge of the incu- 
bator, and the machine automatically fol- 
lows the cycle. 
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Tells How To Patent An Invention 


Describes method of obtaining patent—advantages 
of being first in applying for patent—how patent 
protects you-—-what it covers—part it plays in 
marketing invention—danger of delay in applying 
for patent. MANY FACTS ON PATENTS ARE 
REVEALED FOR THE FIRST TIME IN THIS 
BOOK. 


How To Market An Invention 


This section describes different fields of invention 

how to go about marketing your invention, type 
of inventions best suited to today’s needs, how to 
place your invention before the public after se- 
curing patent. Practically everything brought out 
here is the result of recent analysis of market 
conditions. 


How To Commercialize Your Invention 


How to arrange for partnership—organizing your 
own company—securing finances—arranging for 
royalties-—types of contracts .. . information you 
should have right now if you wish to obtain prac- 
tical success for your invention. 


How To Judge Marketability Of Invention 


After reading this book you can judge to some ex- 
tent the worth of your idea. Is it an improve- 
ment—is it novel enough to warrant patent pro- 
tection-—is there a demand for it? A well known 
authority gives you his experienced judgment on 
these questions. You will learn from reliable 
sources many facts about patents that are vitally 
important to you RIGHT NOW! 


Make These Tests 


In this book you will be told how to apply tests 
to your invention. You will be shown what quali- 
fications it must meet—both in respect to obtaining 
a patent, and in obtaining a market for it after- 
wards. You will be told the merit U. S. Patent 
Examiners will require your invention to have 

and the demands the commercial market will make 
upon it afterwards if success is to be obtained. 
















FREE RECORD OF 


INVENTION BLANK 


This FREE Record of Invention Blank enables 
you to make in convenient form a sketch of your 
idea and have it witnessed in a manner of value 
to you should the occasion for evidence arise. 


My Service To You 


I have secured patents for inventors located in 
every state in the Union. My organization is 
a large and efficient one. My practice is con- 
fined entirely to Patents, Trade-marks and 
Copyrights. I have had years of experience in 
patent matters. When you place your idea in 
my hands, I am in a position to proceed at once 
to secure protection for you. My fees are rea- 
sonable, and if you desire, I can arrange con- 
venient terms of payment. 


No Obligation— Mail Coupon Today 


This 48-page book is doubly valuable and in- 
teresting because it is brand NEW! Every page 
is packed with latest information of interest to 
you as an inventor, and calculated to guide you 
in furtherance of the protection by patent of 
your invention. 

Get the very latest information—learn the 
things you don’t know about getting a patent 
and commercializing your invention. 

Mail coupon for this New Free Book and 
Record of Invention Blank TODAY! 


CLARENCE A.O BRIEN 


REGISTERED PATENT ATTORNEY 


WASHINGTON,D.C. 
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THE ONLY MAN 








WHO COULD TALK TO 
THE SUPERINTENDENT 


’ 


a student wrote to 
in management 


I had 


“Soon after I began studying,’ 
us the other day, ‘‘we had a change 
at our plant. I certainly was glad then that 
thanks to 


decided to study in my spare time. For, 

my I. C. S. Course, I was the only man in the organ- 
ization who could talk to the Superintendent in his 
own language. As a result, I was promoted over 


men who had been here many years longer than I.” 


That’s a true story of what just one I. C. S. stu- 
dent has done. This is pi oved by letters from satis- 
fied students telling of promotions and increases in 


salary due directly to spare-time study. 
One hour a day, spent with the T. C. S. in the quiet 


of your own home, will help prepare you for success 
in the work you like best. Yes, it will! Put it up to 
us to prove it. 
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LABORATORY OF WARFARE KEEPS 
OUR ARMY UP-TO-DATE 


(Continued from page 36) 


wheelbarrow. Gas and oil will be transported 
in the same way, abolishing the gasoline tank 
truck. These changes will simplify manufac- 
ture and operation of vehicles for use in the 
field. 

The Department of Experiment aims, wher- 
ever possible, to standardize field equipment. 
For example, tests are now being made to 
evolve a standard portable footbridge. 

To cross a stream, in the face of a storm of 
lead and steel from an enemy holding the op- 
posite bank, is one of the most desperate 
tasks that face soldiers. While crossing, they 
can hardly fight back. Many may be killed 
and wounded, while more may be drowned if 
the bridge collapses, or is shot from under 
them. Often they must bring their own bridge 
and build it under fire. The bridge must be 
not only strong, but light and compact. 


OT long ago, in realistic maneuvers, the 

20th silently and in darkness sneaked 
up its material, laid it over the unfordable 
Upatoi creek, and triumphantly, in face of 
chattering machine guns, crossed upon it. The 
planks were of waterproofed white pine. For 
the floats, three materials were tried—tin 
cans, puffed rubber, and balsa wood. 

The tin cans—large ones, of course—were 
cheap, light, and very satisfactory, until ma- 
chine guns punctured them. The rubber had 
been exploded in the presence of a gas that 
expanded it into a spongy mass. It and the 





balsa wood were shot full of holes, but lost 
little buoyancy. But after the 29th had 
marched and countermarched over the nar- 


row footway, and tested it in every way, the 
verdict was in favor of balsa. 

But troops can get from place to place more 
quickly through the air, than over a foot- 
bridge. The British in Palestine, the French 
in Africa, have done it in wars with hostile 
tribesmen, dealing surprise strokes out of the 
blue. Our Army has never done it in war, but 
we are now ready to hurl through the air a 
war-strength Infantry battalion: doughboys, 
packs, rifles, machine guns, one-pounder can- 
non, trench mortars, and ammunition. Ben- 
ning has been experimenting on the problem, 
calculating to the last ounce how many “fly- 
ing doughboys” and what equipment could 
be squeezed into a twelve-passenger transport. 

Peace-time maneuvers are tricky enough, 
but war brings additional troubles. Using 
war-worn maps, a column of troops may go 
marching down a folded crease that looks like 
a road, or get surrounded on a smudged spot 
made by little drops of water. Rain may turn 
maps into pulp. Or might, until the Depart- 
ment of Experiment went into the kitchen 
and found that innocent cooking paper makes 
the best war maps. Made to stand heat and 
grease, it has been soaked in water or carried 
folded in pockets for weeks, without damage. 
So the paper on which Mother bakes cakes 
will win or lose battles. 


ISCOVERIES no less surprising are mak- 

ing the infantryman more formidable in 
battle. Until the World War, he fought with 
rifle and bayonet. Today he has automatic 
pistols, one-pounder cannon, hand grenades, 
trench mortars, Browning heavy and light 
machine guns. Those Brownings were the best 
in the World War; Benning experiments have 
improved the heavy gun with a new recoil 
mechanism, and provided the light gun or au- 
tomatic rifle with a folding shoulder piece and 
a bipod at the center of gravity. It can be 
fired lying down, at ground troops, or, 
propped up by an ordinary rifle, at airplanes 
In 1918, French soldiers threw away their 
own rifles for discarded American Spring- 
fields; now that Springfield is to be supersed- 
ed. It fired three and a half miles, ten shots 


a minute. It gives way to a remarkable new 
semi-automatic rifle firing thirty to sixty 
shots a minute just as accurately, and less 
tiringly to the marksman. The current ap- 
propriation bill provides 1,500, which is just 
a beginning. When the 29th finishes getting 
the bugs out of the new model, it will do 
things to modern warfare. It shoots the 


new long-range streamlined bullets that 
were models for streamlined trains and 
automobiles. 


This bullet is fired by the .30-caliber ma- 
chine gun, the “heavy gun” of the World 
War. But there is a heavier gun now, the .50- 
caliber, recently much improved to shoot 
down an armored airplane or puncture the 
steel hide of a tank, or for use as the main 
weapon of our own tanks. Now, both these 
guns, and the trench mortar, are made more 
deadly by Capt. Sidney H. Negrotto’s six 
years’ work on an all-purpose machine-gun 
mount, of which the first completed specimen 
has just reached Benning. 


T IS a triumph of simplicity. By cutting 

out unnecessary parts, Captain Negrotto 
reduced the weight of the old mount six 
pounds. Release one bolt, and the gun can be 
instantly uptilted to spit bullets at an air- 
plane—sixteen to the minute. The new mount 
makes the gun fifty percent more accurate. 

The Army is economizing, like every one 
else, and to save ammunition Benning is ex- 
perimenting with ways to teach soldiers to 
shoot without burning any powder. One 
method uses a device that throws onto the 
target a pattern of light almost the exact size 
of the pattern of bullet marks a machine gun 
would make at the same range. Pulling the 
trigger causes a spot of light, the size of a 
bullet hole. Sometimes it flashes on, then off, 
just as a machine gunner fires one burst, then 
another. Sometimes the stops are longer, like 
“jams”. A sounding box makes a racket all 
too realistic. The whole thing can be put into 
a cigar box attached to the machine gun: a 
flash light bulb and socket, a stereopticon 
lens, a switch, and some wire. Total cost, $5; 
total saving in ammunition, many times that. 

Another way to save money is to turn from 
brass an exact replica of a one-pounder can- 
non shell. Then, through the center of the 
base, where the cap would be, drill a hole 
just large enough to take a .45-caliber pistol 
cartridge. Put the shell-cartridge combination 
into the breech of the cannon, and fire at 
your target. There have even been experiments 
in firing .22-caliber cartridges at a cost of $3 
for 1,000, as against $30 for 1,000 for the 45- 
caliber. 

There is also an ingenious indoor anti-air- 
craft range especially good for Northern 
climates where there is much darkness. A 
demonstration is much like a visit to a movie. 
The room is darkened, and its 100-foot firing 
range leads down to a screen of white paper 
in a heavy wooden frame. In the sides of the 
frame, backed by reflectors, are eight 200- 
watt lamps. These make the paper luminous. 
A silhouette appears upon it—the shape of an 
airplane 

“Rat-tat-tat-tat !”’ 

The machine gunners are at it, trying to 
drill that sky-hawk, before he can theoret- 
ically drill them with his own machine gun, 
or blow them to pieces with his bombs. The 
bullets puncture the paper screen and strike 
a bullet-proof sheet-metal backstop. If a bul- 
let hits the black silhouette of the airplane, a 
beara of light shines through from the lamps. 


HE Army's anti-aircraft range at Camp 

Perry, Ohio, also has moving targets sim- 
ulating airplanes, something like a Coney Is- 
land shooting gallery. (Continued on page 111) 
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The average reader hears so much about 
airplanes and air raids in “the next war”, that 
he forgets the progress in devices to bring 
down those airplanes and break up their raids. 
Not only are anti-aircraft cannon and ma- 
chine guns more effective, but the devices for 
listening, aiming, and firing have also been 
greatly improved. 


N OUR Army, tanks are no longer a sepa- 

rate corps, but a weapon of infantry and 
cavalry. Not long ago they drove out to a se- 
cluded spot on the Fort Benning reservation, 
a tank of war-time type, but with good, 
tough 3/5-inch steel armor. Inside the tank, 
where the crew would ride, were placed 
painted dummies representing men. Then, 
upon the ground soldiers set up a strange, 
spider-like tripod, bearing a machine gun of 
foreign design. This they aimed at the tank, 
and pulled the trigger. From the weird gun’s 
muzzle drove bullets. Their crashing upon the 
tank’s armor, was followed by the sound of 
explosions within the tank. 

An officer walked over to the tank, reached 
in, and brought forth the dummy soldiers. 
Each was punctured and torn with bullet 
marks; some seemed to have been shredded, 
as by explosions. The bullets that had been 
fired had a steel core, but coated with soft 
lead and copper so that when they hit the 
tank, the tip mushroomed and clung for a 
fraction of a second. The steel core drove 
through the armor and into the tank. Within 
the steel core was an explosive charge which 
detonated in the interior of the tank. The 
dummies showed the effect. 

Since 1918, there have been great improve- 
ments in tanks, worked out by the Ordnaace 
Department and the Infantry. Engine cool- 
ing has been bettered, anti-aircraft guns and 
pistol portholes added. Remote control of 
some guns may be possible. Tanks may be 
protected against gas by adding a power-oper- 
ated blower to filter the air. Tank crews may 
wear gas masks fitted with a laryngophone, a 
sort of metal membrane held against the 
wearer’s larynx, which when talking, vibrates 
the membrane. The tank commander will di- 
rect his fleet by radiotelephone, for which 
special helmets have been devised. The most 
important defensive tank improvement has 
defeated the tank driver’s dreaded enemy, the 
burning hot lead that comes spattering into 
his eyes from bullets fired at his narrow peep 
slot. The peep slot has now been insulated 
with a new, non-inflammable transparent 
laminated glass and a material like celluloid. 


HAT seemed the greatest offensive im- 

provement in tanks, was speed. Here was 
something that might revolutionize modern 
warfare—a land battleship with armor too 
thick to be penetrated by ordinary rifle or 
machine-gun bullets, and moving too fast for 
artillery to hit it except by chance. Here was 
something infinitely more powerful than the 
World War knew, a weapon, sudden and 
swift, thrusting through, rapierlike, to a vital 
part, defying resistance. 

But while the World War knew armor- 
piercing bullets as a defending shield, 1935 
knows not only better tanks, but better ar- 
mor-piercing bullets. Especially, explosive bul- 
lets. Tank advocates, notably Captain George 
A. Rarey, author of “The Fighting Tanks 
Since 1916,” state that modern tanks, when 
used en masse, will constitute one of the most 
serious defense problems with which armies 
will have to deal. Will the actual test of bat- 
tle show that the defense has indeed found a 
shield, in bullets that not only pierce armor 
effectively, but, when they have pierced it, 
explode inside? Will a new wrinkle once more 
change the course of history? 
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Receivep your book, ‘Patent Protection’,”’ 
writes an inventor, ‘‘and I am only sorry that I did 
not have the information contained therein some 
thirty years ago. have been’ unfortunate 
enough through my ignorance to lose out in at 
least three major instances where understand- 
ing would have helped immeasurably.” 

Every inventor should realize one thing. Ignorance 
is dangerous, where Patent matters are concerned. 
The easiest way for an inventor to lose his rights, his 
possible profits, is to do nothing because he doesn’t 
know WHAT TO DO. That is why inventors by 
the hundred have welcomed the book shown on the 
opposite page. It tells them WHAT TO DO. Its 
facts are valuable, often vital. They may be the 
means of saving money, saving time, and most 
important, saving later disappointment. 

Can You Answer these Questions? 
How the Patent Laws protect an inventor? What 
is the first simple step to take to establish a claim to 
an invention? What kind of a sketch or drawing 
is needed? When is a model needed? What can an 
inventor do to secure financial assistance? Why a 
Patent is necessary? What can be Patented? What 
a competent Patent Attorney can do for you? What 
will it cost? What is the preliminary search 
and why it is important? 

These and other questions are answered 
in our 48-page book of facts, ‘‘Patent Pro- 
tection.’’ Also it shows interesting inven- 
tions, 115 mechanical movements, views of 
the U.S. Patent Office, and much more. We 
j gladly send the book with our compliments 














































to serious, interested men. 


How We Help Inventors 

For thirty-six years—more than a third of 
a century—it has been our business to help 
inventors. We have represented THOUSANDS 
* of them in their dealings with the U. S. Patent 
Office. We answer questions. We study each de- 
vice to bring out its best Patentable possibilities; 
we often dissuade inventors who might have gone 
ahead with inventions which could not possibly 
have been protected. By carefully developed 
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There are two sides to every inventive success: 
The inventive side and the commercial side. A 
good invention, poorly handled, can prove a fail- 
ure commercially. An ordinary invention, prop- 
erly handled, can be made a money-maker. In a 
NEW special booklet, just published, we give 
you some suggestions on ‘‘When and How to Sell 
an Invention’’; practical hints on the commercial 
side of inventing. We'll send this new booklet 
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This early Colt revolv- 
er was patented in 1836. 
Samuel Colt, its originator, was known 
as the boy inventor. While still a lad 
he ran away to sea and whittled the 
first model of a repeating fire-arm out 
of wood during his leisure moments on 
shipboard. Colt was persevering. Three 
years later, in 1839, he had made im- 
provements to produce the second re- 
volver shown here. It was used in the 
Mexican War with excellent effect. 
By 1852, Colt had the largest fire- 
arms factory in the world. Colt died 
a very wealthy man. 


FREE along with ‘Patent Protection”. Use 
the handy coupon. Do that now, while you have 
it in mind. 
VicTorR J. Co 
TO VA a S & ° 
Registered Patent Attorneys, 
Main Office: 510-D, Victor Building, 
Washington, D. C. 
Other Offices: 1640-C Conway Bidg., Chicago; 1007-C Woolworth 
Bidg., New York; 514-C Empire Bid 8 Pittsburgh; 1010-C Hobart 
Bidg., San Francisco; 736-C Secu Bidg., Los Angeles. 
Kindly send me a FREE copy of your book, ‘‘ Patent Protection’’, and also 
your special! booklet of Suggestions on When and How to Sei! an Invention. 


RUSH THIS COUPON 
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